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KENO-PLOT, JUNEBUG-II-JR: Two- and Three-Dimemsional
Geometry Plotting Program

Yuichi KOMURO, Yoshibumi MITSUMOTO®, Masahiko YOKOTA®®

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura Naka-gun Ibaraki-ken

(Received June 27, 1990)

This paper is a user manual of two plotting programs KENO-PLOT and
JUNEBUG-II-JR. These programs will be included in the revision of nuclear
criticality safety evaluation code system JACS.

The KENO-PLOT program plots two-dimensional geometry {cross section)
described by the standard KENO-IV input data or the generalized geometry
input data. The JUNEBUG-II-JR program based on the JUNEBUG-IL program in
a modular code system SCALE 3 plots threeudimeﬁsional geometry described
by not only KENO-IV or KENO-IV/CG input data, but also MULTI-KENO input
data, and deoes mot need the DISSPLA graphic software.

Two— and three-dimensional pictures plotted by these programs assist
KENO-family program users in checking the KENO input data made by

themselves.

Keywords; KENO-PLOT, JUNEBUG-IIL-JR, Plotting Program, JACS,

Nuclear Criticality Safety
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3. JUNEBUG-II-JR AFAFEF] (1)
(MULTI-KENO, MULTI-KENO-IIQOAANF— 7 hofF R EHMCEE)

3.1 AHFi4

JUNEBUG-TI-JRIZMULTI-KENO, MULTI-KENO-11, KENO-IVE CFKENO-IV/CGD AN F — %
EBHLT, TCRERBINTCVIAKROIBREZZRANEHILA T /7 4TH5, &
HETW. MULTI-KENOD A NF— 2 28 B3 385 & D, JUNEBUG-TI-JRD AN 7 — # {F R
FHHERODWTHHET 2, MULTI-KENO-11 O FJER E R K QHLLTI-KENOE Rl — K #E X D
THHEHZEL TV,

JUNEBUG-1I-JROFEAT B, QERE2EBLIELANF— s RUSHERHOANT— ¥
O OoONPBERERBE, F—r7O2MEBENLE, 77— 702 RHNEBBERETLFRYY
T5he HLU . MULTI-KENOR U'MULTI-KENO-IIO AN F— 7 2B W L THERHT HEEG R
D, Zho2MBEOFEF— QL ULTHHTES, LENSTF—270Q0RHREE
B L. MULTI-KENOO B EXMDZBN T AR EED D, F—-7QONBRER~—-VUR

TWHIAT %,
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(79-74-791)

MI D H#XMoBASEHR (24
KX ! HARXMoOoBEXRZ8EB (MDD
MLI . HBRMoRNSHKR (24
MLX D hEXMoBASIH (MDD
1P(20) : REHNA T e v

= Q VYAAMYA—FTRBEIRALBET AT

= 1 REUEU. % BOX KU SUPER BOX OBRBO T 4 A+ Y &
—FREHRTS)

= 2 PHEFTHEHS

ISRP = 0

IERG > = 0

JMK. 1 o= 2

ISPR :o= 0

RES T HERMo1A#oREs Len]l (M, MXEXIET Z)
ROS T mgRMo 1 SMoEE [emd  (HLI, NLXHET %)

(R_— k)
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[(A&] HEXMoKAHMOE, LTodrsRekooh b,
M= (EARXH O K &)+ RES

wic, BToHWEESEHRELIL S, HEXMoAsEBb R ERAEON
BTHRIEEN D,

MM< ML 75 5 &S M= MI

L. G A - 4N MM = MX
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(79=74=79F)

NVEW D HAKOKE
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FORMAT (2044)

TITLE POl o BB (SR )
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(9-74-174)

VX : BHAEoXHEE  [cen)
VY : HEOYHEE  [enld
VZ D BHEOoZEE  [cnl

[EE] MULTI-KENOFI A B F— 2 D—>TH B COREBDY' 2R ET 2O IKBEL &
EEFET, BAOEREERT 5. (A —F _ ANE(r— F 2DEHET,
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3.2 REHEE

JUNEBUG-TI-JRAER T B MMM BR G2 OB 2R3 LR T.

%3.1 JUNEBUG-II-JRAERT 2 REMER T O

b & B fit
1 VE¥RF—%%E 2 b
2 BEMRF— 7€ b
5 JUNEBUG-1I-JRA N F— 7
6 Ty v yrHh
8 VEZEHF— 4w b
9 fE¥ERF -7ty b
16 fE2ZHF— 7€ v b
17 fE¥EHF— 729 b
30 MULTI-KENOA 3 7 — ¥

3.3 JCL. AJ18l, &8l

JENEBUG-11-JREF O o ® JOL 2HR3. 21K T . JCLPO MILHHN WA T 0
rF e F ik, BB ARTBTHILTI-KENORFORBOANF— 9 TH B COHRRHT S
P BUROBMENHEAARSATYE, SRR EYREIE., HAMEORM™Y
ﬁﬂzxzxzwmxénth%a\¥Hﬁﬁﬁ:omaofmﬁ%%m?®m%ﬂ
%gﬁzxgxgmm&gntMﬂﬁ&ﬁlxIK%NBntEﬂﬁ\Mb@éﬁﬂm
fi%| (array of array) @2 URKRTH 5, COEINEROBAFIERZ. ML
TPHNK@A%&TV%’MWr%W&mﬁﬂﬁ%ﬂﬁ?%&@%ﬁﬁiéomﬂﬂﬁ
B iMoot F— 2 BE3 AR TIUNEBUG-IT-JRANF — 2 T RHOBRIIOTF
w&%QMLfEmi@%m<ﬂ®®WW@é5omﬁmﬂnézmﬁ®®%m<tw
OF— s RFRAEL TV S,

BlJ:@/\ﬁv"-ﬁ?t:ﬁ;d%JUNEBUG-H-JR%%ﬁ’b'cﬂ?r’on:’:tljjj%:@]s.1&0’12]3.2
R,
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#%3.2 JUNEBUG-I- JREH JCL

//JCLG EXEC JCLG
//SYSIN DD DATA,DLM=T++"
// JUSER XXXX9999,RI.MIYAZAWA,0943
T.3 W.1 I.4 C.3 GRP CLS
OPTP PASSWORD=RIE,NOTIFY=JXXXX

//x
I/ EXEC
/FGDFILE

//FTOSFO001
/IFTOLlFO0OL
I
//FTO2F001
I
//FTQ8FO01
I
/FFTOPFOC1
f/
//FT16F0Q1
i/
//FT17F0O0
£/
//FT30F001
//FTC6F00L
+ 4
/7

LMGO,LM=J306%.JUNEBUG

DD
oD
oD
oD
DD
DD
DD
DD

DD
DD

SYS0UT=6G
DSN=J3069.JUNEBUG.CNTL(SUPERIPT).,DISP=SHR
UNIT=WK10,DISP=(,PASS) ,SPACE=(TRK, (20,2033,
DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200)
UNIT=WK10,DISP=(,PASS) ,SPACE=(TRK, (20,2003,
DCB=(RECFM=FB,LRECL=8B0,BLKSIZE=3200)
UNIT=SYSDA,DISP=(,PELETEY,SPACE=C2000,(2000)2,
DCB=(RECFM=F,LRECL=2000,BLKSIZE=2000)
UNIT=SYSDA,DISP=¢(,DELETE},SPACE=(200,C20003>,
DCB=(RECFM=F,{ RECL=200,BLKSIZE=200)
UNIT=WK10,DISP=(,PASS),SPACE=(TRK,{20,203)~
DCB=(RECFM=VBS,BLKSIZE=1906%9)
UNIT=WK10,DISP=(,PASS) ,SPACE=(TRK,(20,20)),
DCB=(RECFM=VYBS,BLKSIZE=19069)
DSN=J3069.JUNEBUG.CNTL{SUPER1),DISP=SHR
SYSOUT=%x,DCB=BLKSIZE=137

,24_W
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#3.3 MULTI-KENOAANF—%H#l

-5.748
-7.585

-5.748
-7.585
-15.17

-24.5

~5.748
-7.585

-5.748
-7.585
-15.17

-24.5
~24.5
-25.0
2 4 2
2 2 1
2 2 1

~ n

5.3825

7.22

5.3825

7.22
7.22

7.22

5.3825

7.22

5.3825

7.22
7.22

7.22
14 .44
14 .94
1 2
1 2
1 1

SUPER 1
¥ PARAMETER CARD
0.0 33 1 3 1é & o] 2
& 0 0 21 0 o Q 0
*¥*MIXING TABLE
1 ~92500 4.48006-2
1 92800 2.65780-3
1 92400 4.82700-4
1 92600 9:57000-5
2 1101 8.2581¢C-2¢
2 6100 32.97020-2
*xx GEOMETRY CARD AND WEIGHTS.
SUPER BOX 1 2 4 2 1
BOX TYPE 1
ZHEMICYL-X 1 5.748 5.3825 -5.3825
CUBOID o 0.0 -5.748 5.748
CUBOID o 0.0 -7.585 7.585
BOX TYPE 2
ZHEMICYL+X 1 5.748 5.3825 -5.3825
CUBQID 0 5.748 .0 5.748
CuBOID 0 7.585 c.0 7.585
CELL BDY o 15.17 -15.17 15.17
CYLINDER 0 23.5 7.22 -7.22
CYLINDER 2 24.0 7.22 -7.22
CUBOID 0 24.5 -24.5 24.5
EEAKK KRR XL RE R R R AR AR KRR AR AR L E R AR R KA R RRERER AN KRR IR KA
SUPER BOX 2 2 2 é 1
BOX TYPE 1
CYLINDER 1 5.748 5.3825 ~-5.3825
cuUBQID 0 5.748 -5.748 5.748
CUBOID 0O 7.385 -7.585 7.585
BOX TYPE 2
CYLINDER 1 5.748 5.3825 ~-5.3825
CUBQID 0 5.748 -3.748 5.748
CUBCID 0 7.585 -7.585 7.585
CELL BDY 0 15.17 =-15.17 15.17
CYLINDER 0 23.53 7.22 ~7.22
CYLINDER 2 24.0 7.22 -7.22
cusoID 0 24.5 -24.5 24.5
CORE BDY 0 49.0 -49.0 24.5
CUBOID 2 50.0 ~-50.0 25.0
1 1 3 12 1 1 1 1 0 2
1 1 1 1 2 1 1 1 1 © 2
1 1 1 1 1 1 1 2 1 0 2
-1
ENC KENO

__254,

1
1
1

-5.3825
-7.22

-5.3825
-7.22
-7.22

-7.22

-5.3825%
-7.22

-5.3825
-7.22
-7.22

-7.22
14,44
~14 .94

1 1
1 1
1 2

1
1
1

AREKKKEKRFKRFRRKE R KX RKRRKXRFRR IR R RI A KR KRR kX kX k ko x ko

16x0.5
16%0.5
16%x0.5

16%0.5
16%0.5
16%0.5
16*0.5
16%0.5
16#%0.5
16x0.5

16%x0.5
16%0.5
16%0.5

16x0.5
16xC.5
16%0.5
16%0.5
16%0.5
16*%x0.65
16%¥0.5
16%0.5
16*0.5

1

1

1
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#3.3 MULTI-KENOAA7—% 8l

10 50 10 S0 © 0 ¢ 2 ¢ 0.3 0.3
2

SUPER 1

1.0E4 1.0E4 2.0E4

8.0E4 6.0EL 5.CE4
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SUPER 1

3.1

JUNEBUG— I — JRESF (1)
(MULTI-KENODAHNF -7 &=HBLIH)
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SUPER 1

JANN

ViV

[ 7

X 3.2 JUNEBUG—T— JRIBAHE (2)
(MULTI-KENO@ANF—7 %&@LH)
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A. JUNEBUG-TI-JR AHFE3F (2)
(KENO-TV, KENO-IV/CCOANF— s h o RMNEZH B SY)

AL ARFA

KENO-1VE CFKENO-IV/CCD AN F— 2 o iR T 2B & (2 ik JUNEBUG-TI-JRO E
BEE 75 o e JUNEBUG-11A0 S DHSEE IR E N S5 B Vw)ID, JUNEBUG-1I-JRO AN 7 — & {E K
Htiw2wTHET 3,

JUNEBUG-1I-JRRDEF IR OUROERZELLEANT - s RUQERA O A
FF= s O oNBEIE B, {1, KENO-IVER CFKENG-I[V/CCO AN F—7 2 BHL T
ERTA28SRR, 2hor2EF0os s 7A—2QE LTHATAIERTER VW, JU
NEBUG-TI-JRAAR —HEELTCF— s @aoh AN, HEHSBH NN TS, MUBHE
OBEHLE Y, ANF—7ONBERIXMO» 55 HUCRA— Y UBRRHEEYT %,



JAERI-M 90—117

[JUNEBUG-11 CARD INPUT (A1l input is free form)|




CARD A

MI

MLI
MLX

IP(20)

ISRP

1ERG

JMK

JAERI—M §0—117

(11 Entries Required)

Minimum number of intervals for straight lines

Maximum number of intervals for straight lines

Minimum number of intervals for curved lines

‘Maximum number of intervals for curved lines

Transparency Input will be entered as:

0 by combinatorial or KENO input- zone

1 by combinatorial code zone (not applicable
for KENO INPUT)

2 by combinatorial or KENO media

Boundary test will be performed as:

0 across input zone boundaries in the same uni-
verse

1 ‘across input zone boundaries in different uni-
verses; cell and array boundaries will be tested.

NOTE: 1ISRP=0 is normally sufficient; ISRP=l is a
a more rigorous test of the geometry.

Error Flag

0 Exit on error (recommeqded)

1 Continue plotting leaving wundefined space va-
cant

NOTE: IERG=1 may abort if user's plot is poorly
defined.

- Geometry Type

e

1§

1]

0 COMJOM MARS INPUT
1 KENO-IV INPUT

2  KENO-IV/CG INPUT



ISPR -

RES -

ROS -

GEOMETRY INPUT

CARDS -
B-1

CARDS -
B-2

CARDS -

PLOTTING INPUT

CARD C -

JAERI—M 980—117

Debug Print Level

=0 to 5 (HIGHLY recommended ISPR = (0)! The larger
ISPR, the more debug print the program gives the
user. WARNING: ISPR=5 gives much output.

Straight Line Recommended Interval Size {(cm)

Curved Line Recommended Interval Size {cm)

(See Sects. M9.A M9.B)

If geometry is combinatorial MARS ot KENO-IV/CG,
input CARDS A.l through A.7 should be entered
(Appendix FéévAJ,hq_A /

If the geometry is KENO-IV or KENO-IV/CG, the KENOC
input should be as follows:

———Title Card
---KENO Region Cards (Sect. M9.B)
———END the KENC Input with DONE

The array input, CARDS A.8 through A.10 should be

entered (Appendix F12.A). A.10 is not needed for
KENO-IV input.

(Two Arrays of input)

Body Draw/Skip Array (one entry for each combina-
torial body or KENO Region)

Body Intersect Array (one entry for each combina-
torial body of KENO Region)

ENTER ~1 and both arrays will be defaulted. The default draws all

bodies with the exception of universe reference bodies {KENO CUBOID
BOX TYPES - last card) and array reference bodies (KENO CORE BOUND-

ARY REGION).

If the arrays are entered the input is:

For the Body Draw/Skip Array -
0 - SKIP the body
1 - DRAW the body

For the Body Intersect Array -
0 - No scan for intersections
1 - SCAN for intersections



CARD D
IVT

CARD E

CARD F

CARD G

CARD H

CARD I

JAERI-M 80—117

(1 entry)
~ Number of plots to draw

- TITLE FOR PLOT: terminate the title with "§";
less than 40 characters.

- PLOT PAGE SIZE (2 entries) XP, YP (in.)  Recommend
10.0 by 7.5 in. for Tektromix wusers and 13 by
10.5 in. for CALCOMP and GOULD plot users.

...PLOT SUBSPACE... (6 entries)
XMIN, -XMAX, YMIN, YMAX, ZMIN, and ZMAX

..The coordinates of these entries should be 1in
absolute universe or level 0 space for combina-
torial MARS geometry. '

...For KENO-IV or KENO-IV/CG geometry the coordinates
should be relative to the dimensions external to
the CORE BDY card. If the problem has an array but
no CORE BDY card, then assume a coordinate system
whose origin is 0,0,0 at the lower left-hand cormer

of the lattice array.

...PLOT VIEWPOINT... (3 entries)
XVEW, YVEW, ZVEW

...Same coordinates as PLOT SUBSPACE BOUNDARY
...Must be a large distance from the plot volume sub-
space to prevent plot distortion. It cannot be

inside of the plot volume.

...The viewpoint must be inside of defined space,
unless the geometry input is strictly KENO-IV.

EXAMPLE: 8500.0 6500.0 5000.0
...ZONE TRANSPARENCY ARRAY INPUT...

(number of entries depends on IP(20) entry on CARD A)
ENTER 0 - TRANSPARENT ZONE VISIBLE BOUNDARIES

ENTER 1 - NONTRANSPARENT ZONE VISIBLE BOUNDARIES
ENTER 2 ~ INVISIBLE BOUNDARIES TRANSPARENT ZONE

(Any lines bordering an INVISIBLE ZONE will
not be drawn)
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CARD J ...{Entries required is number of arrays + 1)

0~1 ... ARRAY CONTROL (1 entry per array)
0 - DRAW the array
1 - SKIP the array

0-2 ...Depth of geometric nesting to draw...

(i.e., 0, 1, 2, or 3 level of geometry to draw)

CARD K (2 entries) (Required if IVI>1)}

1Dl - For next plot do you wish to reread CARD E, F, and G
0 - NO

1 - YES

ID2 - For next plot do you wish to reread CARD I and J

0 - NO

1 - YES

For each additional plot enter CARD K, optionally CARDS E, F, and
G depending on ID1, CARD D, and optionally CARDS I and J depending
en ID2, This allows the user to generate consecutive plots
changing transparency data, viewpoint, plot space, title card,
arrays plotted and depth of nesting plotted. Data not reread
remains as set by the previous plot parameters.
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M9. A

FREE-FORM COMBINATIONAL MARS INPUT INSTRUCTIONS]
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M9.A.1 TITLE* CARD

FORMAT (15A4)

M9.A,2 OPTIONS CARD (four entries required)

IVOPT - Volume option not implemented - enter 0.

IDBG - Debug print option if positive; otherwise, enter 0.

IBOD - Body numbers are assigned by the user if IBOD is greater
than zero; otherwise, enter 0.

NAZ - Number of zones to be added to the data storage for next
zone of entry memory table. Enter any large number if

extra storage is required. Default value allows for five
zones to be entered from any single code zone. This option
is normally not required; enter 0.

M3.,A,.3 BODY DEFINITION CARDS

Each new body must start on a new card. The allowable body types
are given in Table M9.A.1 along with the required input variables to
describe each body. An END card must be used to signify the end of the
body definition cards., For each body, the following input is required:

ITYPE - Specifies the alphanumeric body type or END to terminate
reading of body data (for example, BOX, RPP, ARB, RCC,
etc.) :

TALP - Body number assigned by the user if IBOD is greater than

zero; otherwise, it is not entered.

FPD(L) - Real data required for the given body as shown in Table
M9.A.l. This data wmust be in cm.

M9.A.4 INPUT ZONE DESCRIPTION CARDS

Each new zone must start on a new card, A three-character title
should be given for each new input zone {(not necessarily unique) which
must start with an alpha-type character. An END card must be wused to
signify the end of the input zone descriptiom cards., For each input
zone, the data needed is the title and zone data. Input zone numbers
are assigned sequentially. :

IALP - The three-character title for the zone where the first
character is a letter,



Table M3.A.1.

JAERI—M 60117

Input Required for Each Body Type

Body Type ITYPE IALP Real Data Defining Particular Body
Box BOX IALP is assigned Vx vy Vz Hlx Hly Hlz .
' by the user or H2x HIy H2z  H3x H3y H3:z
Right Parallelepiped RPP by the code if ¥min Xmax Ymin Ymax Zmin Zmax
left blank,
Sphere SPH Vx Vy Vz R -= -
Right Circular RCC . Vx vy vz Hx By Hz
Cylinder R -- -- -- -- --
Right Elliptical REC vx vy Vz Hx Hy Hz
Cylinder Rlx Rly Rlz RZx R2y R2z
Ellipsoid ELL Vix vly vlz V2x ¥Iy Viz
R -—- - _ - - -
Truncated Right Cone TRC ¥x Vy Vz Hx Hy Hz
Rl R2 -- -- -- --
Right Angle Wedge WED or RAW Vx vy Vz Hix Hly Hlz
Hix H2ly H2z H3x H3y Hlz
Arbitrary Peolyhedren ARB Vix Vly Viz Vix V¥ Y2z
‘ ¥3x Viy Viz Vax  Vay Vi
v5x V5y ¥5z Véx Vbéy Vbz
Vix Viy viz V8x  V8y V8z
Face Descriptions {see note below}
Alternate Body BPP Xoin  Xmax Ymin Ymax Zwmin Zmax
il 9 8
1 2 3
Descriptions WPP ¥min Xmax Ymin Ymax Zmin Zmax
B 8 8
1 2 3
Termination of Body END
Input Data
NOTE: The arbitrary polyhedron input contains a four-digit number for each of the six faces

of an ARB body.
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1IBIAS(I) - Specify the "OR'" operator if required for the JTY(I)

body.
JTY(1) - Body number with the (+) or (-) sign as required for
the zome description,
Example:

PEL +1
CLD +2 -1
H20 +3 -2
END

M9.A.5 REGION CARD

One entry is required for each input zone. This specifies the
importance region each input zone is inside. This determines which set
of weights for splitting, Russian roulette, and pathlength stretching
to use in each zone during tracking.

M9.A.6 UNIVERSE CARD

This array specifies which universe each input zone is inside. One
entry is requited ‘for each input zone. The entry must be either a zero
or a positive integer. A negative entry is mnot valid. Each universe,
with the exception of the absolute universe, must contain one and only
one zone with a -1000 media. The absolute universe cannot contain any

-1000 media zone,

M9.A.7 MEDIA CARD

This array specifies the media contained in each input zone. One
entry is required for each input zone. If the entry 1s positive, it
references a valid cross section mixture or & reflected boundary,
MEDALB. 1If the entry is negative, 1t references a valid array number as
the absolute value of the entry. If the entry is -1000, it references a
universe external boundary media. If the entry is 1000, it references
an internal void. If the entry is 0, it references an external void.

M9.A.8 ARRAY SIZE SPECIFICATIONS INPUT

An array is a regular rectangular lattice composed of rectangular
cells of arbitrary coutent. The size of each array should be entered as
NXMAX, NYMAX, by NZMAX. Arrays are sequentially named as they are
entered, starting with 1. The array size entered should include any
vacant cells in the array, if any are present. After the size of the
last array has been entered, a zero should be entered to terminate the
entries. Zero is an illegal entry for an array size. After the zero

A
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terminator has been entered, a single integer parameter 18 entered to
determine the means of entering the array specification list. If no
array is to be described, only the zero terminator is required.

NKMAXi -~ The number of cells along the x~axis of array i

NYMAXi - The number of cells along the y-axis of array i1

NZMAXi ~ The number of cells along the z-axis of array i
followed by a "0 terminator"

I0P - array specification input option (required)

= 0 Free-Form Input, FFREAD, type specificatiomn
= 1 Standard KENO Mixed Cell (BOX) Orientation Cards
2 Standard FIDO Integer Array lnput Specification

Example: 15 15 1 6 5 2 7 7 1 0 0

This example describes three arrays. Array 1 will be a 15 by 15
by 1 array. Array 2 will be a 6 by 5 by 2 array. Array 3 will be a 7
by 7 by 1 array. Zero terminates the array size entries. The last zero
entered selects the free-form input specification method of describing

the array contents. ’

--End of Geometry Input if No Arrays are Modeled--

M9.A.9 ARRAY CONTENT DESCRIPTION

The contents of each cell of each array must be defimed. All" con-
tents of Array 1 are defined, then Array 2, etc., The method of entering
this data is determined by IOP in Sect. M9.A.8 input. There are three
possibilities for each cell entry. These are distinguished by either a
positive, zero, or negative entry. A positive entry is a universe num-
ber. The universe must fit snugly in the lattice cell position it is
referenced inside. The contents of a universe are completely arbitrary.
A negative entry is an array entry. The absolute value of the entry is
the array being referenced. It must completely fill the lattice posi-
tion in which it is referenced. It cannot contain any vacancies in its
lattice cell positions. Repeating a subarray in a larger array in this
manner does not require any additional input. The array must, however,
fit snugly in the lattice cell position. The means of entering this
data is selected by the user to give flexibility in describing his
arrays. The options are:

1. I0P =0 - Free-Form Input Optiomn

Free-form input is entered using the FFREAD notation. This allows
an "*" repeat feature. Data is entered as:
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DO 10 M = 1, NAR (NAR is the-number of arrays entered)
DO 10 K = 1, NZMAX

DO 10 J =1, NYMAX

DO 10 I =1, NXMAX

. . .enter the contents of the ith, jth, and zth cell

location for array m. . .

10 CONTINUE-
All entries must be separated by a blank and data may be entered
in all columns 1 through 80. Entries of the form, "L*N," means
enter the wvalue N into the input L times. This could also be done

with the "R" option by entering "LRN." In both cases blanks between
entries are not allowed,

Example: 2 1 2 2 1 2 2 1 2

This could be the description of a 3 by 3 array of the form,

2 1 2
2 1 2
2 1 2

I0P = 1 - Mixed Cell Orientation Cards

The first field contains the entry followed 'by three sets of three
fields that are treated like FORTRAN DO loops, followed by a field
that 1indicates whether another set of data is to be read, The
arrangement of lattice cells may be considered as <consisting of a
three-dimensional matrix of numbers, with the cell position increas-
ing in the positive X, Y, and Z directions, respectively. Each set
of orientation data consists of the following parameters, separated
by one or more blanks. :

LTYPE The cell entry. LTYPE may be negative (array #), zero
{empty cell), or positive (universe #).

IX1 The starting point in the X direction. IXl must be at
least 1 and less than or equal to NXMAX.

1X2 The ending point in the X direction. IX2 must be at least
1 and less than or equal to NXMAX,
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INCX The number of cells by which increments are made in the
- positive X direction. INCX must be greater than zero and
less than or equal to NXMAX.

IY1 The starting point in the Y direction. IYl must be at
least 1 and less than or equal to NYMAX.

I1Y2 The ending point in the Y direction, IY2 must be at least
I and less than or equal to NYMAX.

INCY The number of cells by which increments are made in the
positive Y direction. INCY must be greater than zero and
less than or equal to NYMAX.

Iz1 The starting point in the 2Z direction. IZl must be at
least 1 and less than or equal to NZIMAX.

122 The starting point in the Z direction. IZ2 must be at
least 1 and less than or equal to NZMAX,

INCZ The number of cells by which increments are made in the
positive Z direction. INCZ must be greater than zero and
less than or equal to NZMAX,

1STP = (0, read another set of data,
# 0, do not read any more mixed-cell orientation data.

An important feature of this type of data description is that, If
any portion of an array is defined in a conflicting manner, the last
card to define that portion will be the one that determines the
array's cell type configuration, To utilize this feature, one can
fill an entire array with the most prevalent cell type and then
superimpose the other cell types in their proper places to accu-
rately describe the array. The last set of mixed-cell orientation
data must have a nonzero entry in the last field.

IQP = 2 - Standard FIDO Array Input

The array being entered is 1integer; therefore, it is a "§" or "§$$"
array. The array may be entered in the standard free-form FIDO
format, The description for each lattice array 1is entered as a
single array block with FIDO. The FIDO integer array number
entered is the array number being described plus 100. The data
is entered and each array description is terminated with a "T." All
standard FIDO repeat options are available for entering the data.
Array 1 would be entered as the "101$$" FIDAS array terminated with
a "T." The process would continue until all array descriptions have
been entered. The format for the data entry is the same as the
description for free—form input. All x entries for the first y row
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and first z level are entered, then all x entries for the second
y row and first z level are entered. This process continues until
the entire first z level has been described. Then the second z
level is described until the entire array has been described. Then
the geometry array description or a given array is terminated with a
”T. "

M93.A.10 UNIVERSE TYFE

One entry is required for each universe wmodeled in the combina-
torial geometry, starting with Universe 1. The entries should be either
a zero or a l: a zero if the wuniverse is 'combinatorial” and a 1 1if
the universe is "simple." A "simple" universe is a universe composed of
concentric zones, where every zone completely surrounds the zone inside
of it. Furthermore, input zones in a simple universe may be only one
code zone and may be described by only ome or two bodies. Tracking
through ™Msimple" wuniverses 1is about 30% or more faster than through
regular combinatorial geometry tracking, although the modeling capabil-
ity is limited. Simple universes may be combined with regular combina-
torial universes in arrays without any problems.

——- End of Geometry Input ---
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Card(s) 8-a Box Type Card. If NBOX = 0, (parameter 11, card 2), do not enter a Box Type Card. If
NBOX = 1, a Box Type Card may be entered but is not necessary.

Start in Col. | “BOX TYPE” (left adjusted).
Starting two or more spaces after the geometry word, enter the box number (between [ and

NBOX).

Card(s) 8-b Geometry Cards. NOTE: All geometry words start in Col. 1.

FGEOM FGEOM may be one of the following and must be left adjusted:
CUBE, CUBOID, SPHERE, CYLINDER, XCYLINDER,
YCYLINDER, HEMISPHERE, HEMISPHE+Z, HEMISPHE-Z,
HEMISPHE+X, HEMISPHE-X, GENERAL, XHEMICYL+Y,
XHEMICYL-Y, HEMISPHE~+Y, HEMISPHE-Y, XHEMICYL+Z,
XHEMICYL-Z, YHEMICYL+X, YHEMICYL-X, YHEMICYL+Z,
YHEMICYL-Z, ZHEMICYL+X, ZHEMICYL-X, ZHEMICYL+Y,
ZHEMICYL-Y, CORE BDY, REFLECTOR.
NOTE: FGEOM may be no maore than 12 characters long.

CURBE has +X = +Y =42 and -X = -Y = -Z, Note that the +X dimension need not equal the
-X dimension of the cube: ie., the origin need not be at the center of the cube.

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

SPHERE must be centered about the origin.

CYLINDER has its length described along the Z axis and its center line must [ie on the Z axis.

XCYLINDER has its length described along the X axis and its center line must lie on the X
axis.

YCYLINDER has its length described along the Y axis and its center line must lie on the Y
axis.

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

HEMISPHE(B) (C) must have its flat portion centered about the origin at {C) = 0.0 and exists
only in the BC direction (B =+ or -, C=X, Y, or Z). For example, HEMISPHE+Z is the
same as the previously described HEMISPHERE and HEMISPHE-Z is the mirror image
of HEMISPHE+Z, therefore existing only in the negative Z direction,

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

Starting two or more spaces after the geometry word, the following data is entered, separated by one
or more blanks. A new card may be started after any entry.

MAT Mixture number {enter a zero for a void).
XX(1) Radius for sphere, cylinders, hemispheres, hemicylinders,
+x dimension for cube, cuboid, or general region.
XX(2) -x dimension for cube, cuboid, or general region, +z for cylinder,

+x for x cylinder, +y for y cylinder, + length for hemicylinder, omit
XX(2) for a sphere or hemisphere.

XX(3) +y dimension for cuboid or general region, -z for cylinder, -x for
x cylinder, -y for y cylinder, - length for hemicylinder, omit XX(3) for a
sphere, hemisphere, or cube.

XX(4) —v dimension for cuboid or general region omit for ali other geometry types
XX(5) +z dimension for cuboid or general region except CORE BDY.
XX(6) -z dimension for cuboid or general region
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Weights
WTAVG The weight which is given a neutron that survives Russian roulette.
Enter a value for each energy group. Entera weight of 0.5 or 0.0 forallregions
within the core. If a value of 0.0 isentered, it is defaulted to 0.5 within the code.
Weights for some commonly used reflector materials are given in
ORNL/TM-4660 (see ref. 4).
Repeat the card(s) 8-a, 8-b sequence until NBOX box rypes have been described. Boxes must be
numbered sequentially starting with 1, :
NOTE: The last geometry card for each box t1ype must be a cube or cuboid.

Card{s) 8-b! Core Boundary Card (must be cuboid). Enter only if there are additional regions
regions external to the core. This card is needed only if one or more of cards 8-b2 are used.

Starting in Col L.
CORE BDY (left adjusted).

MAT Enter a mixture number (usually zero); leave two or more blanks berween
CORE BDY and MAT.

XX(i} +x dimension for a cuboid or cube.

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

XX{3) +y dimension for a cuboid, zero for a cube.

XX{4) -y dimension for a cuboid, zero for a cube.

XX(5) +z dimension for a cuboid, zero for a cube.

XX(6) ' -z dimensicon for a cuboid, zero for a cube.
NOTE: These dimensions must fit tightly around the array.

WTAVG Enter a value for each energy group even though they are not used.

Card(s) 8-b2 Reflector Geométry Cards. See card(s) §-b,
FGEOM
MAT
XXy . . . XX(6)
Weights
Repeat the above card sequence until all reflector regions have been described,

Card(s) 9 Mixed Box Orientation Cards, Enter onfv [f NBOX > [.
{parameter 11, card 2) The first field contains the box type, followed by three sets of three fields
that are treated like FORTRAN DO loops, followed by a field that indicates whether another
set of mixed box data is to be read. The arrangement of boxes may be considered as consisting
of a three-dimensional matrix of box type numbers, with the box position increasing in the
positive X, Y, and Z directions, respectively. Each set of mixed box orientation data consists of

the following parameters, separated by one or more blanks.

*See Table F5.C2.
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The boxtype. LTYPE must be greaterthanzero and less than orequat to NBOX
(parameter 11, card 2).

The starting point in the X direction. 1X1 must beat least | and less than
or equal to NBXMAX (parameter 12, card 2).

The ending point in the X direction. 1X2 must be at least | and less than
or equal to NBXMAX.

The number of boxes by which increments are made in the positive X
direction. INCX must be greater than zero and less than or equal to
NBXMAX.

The starting point in the Y direction. 1Y1 must be at least | and less than
or équal to NBYMAX (parameter 13, card 2}.

The ending point in the Y direction. 1Y2 must be at least | and less than or
equal to NBYMAX.

The number of boxes by which increments are made in the positive Y
direction. INCY must be greater than zero and less than or equal to
NBYMAX.

The starting point in the Z direction. 1Z[ must be at least | and less than
or equal to NBZMAX (parameter 14, card 2}.

The ending point in the Z direction. 1Z2 must be at least | and less than
or equal to NBZMAX,

The number of boxes by which increments are made in the positive Z
direction. INCZ must be greater than zero and less than or equal to
NBZMAX,

Indicates whether to read another set of mixed box orientation data.

= 0, read another set of data,

# (), do not read any more mixed box orientation data.

An important feature of this type of data description is that if any portion of an array is defined in a
conflicting manner, the last card to define that portion will be the one that determines the array’s
box type configuration. To utilize this feature, one can fill an entire array with the most prevalent
box type and then superimpose the other box types in their proper places to accurately describe the
array. The last set of mixed box orientation data must have a nonzero eniry in the last field.
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1) M.B.Emmett, L.M.Petrie amd J.T.¥est, *JUNEBUG-TI——A Three-Dimensional
Geometry Plotting Code,” NUREG/CR-0200, Volume Z, Section FI12,
ORNL/NUREG/CSD-2/V2/R2(1884)
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JUNEBUG—I—]JR ASI7— 7§
(KENO-IVOA T~ % 280l T555)

16%0.5
16%0.5

16x0.5

-15.1¢6

16%x0.5

-6.59

16%0.5

16%0.5

-10.875 10.24

6.225

6.225

-15.16 14.255

-6.59 14.255

-10.24

-14.255

-14.255

-6.225

-6.225

16%0.5

16%0.5

146*0.5

16%0.5

16%0.5

O 3I 3R1 2 2 1 3R1L 04 6ERL 2210

550 550 2001C0C0.50.2
4L AQUECUS 4 METAL
BOX TYPE 1
CYLINDER 2 9.525 B8.8B%0 -8.890
CYLINDER 3 10.160 9.525 =~9.525
CUBOID 0 10.875 -10.875 10.875
BOX TYPE 2
CYLINDER 1 5.748_ 5.3825 -5.3825
CUBOID 0 .59 ~15.1¢6 6.59
BOX TYPE 3
CYLINDER 1 S5.748 5.3825 -5.3825
CUBOID 0 &6.59 -15.16 15.16
BCX TYPE &
CYLINDER 1 5.748 5.38253 -5.3825
CuBOID 0 6.59 -15.16 6.59
BOX TYPE 5
CYLINDER 1 5.748 5.3825 -5.3825
CUBOID 0 6.59 -15.16 15.1¢
DONE
22201
1 3R2 1211210 2 9R1
5 3R1 2 212 2 11
-1 ‘
1

4 AQUEQUS & METAL
-10.0 40.0 ~10.0 60.0 -10.0
~-8500.0 4500.0 7000.C

1 1 1

o 2

750___

60.0
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4 AQOUECUS 4 METAL

o0

(

{ [

KA.l JUNEBUG—T-—JRHEAF (3)
(KENO-IWDAHAF— v 250 L1-F)
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#A.2 JUNEBUG-I-]JRAHNF— % #l
(KENO-IW/CGOANT— 5 BRI 5154)

10 100 10 100 1 ¢ 0 0 O 0.5 0.5
PLEXIGLAS FIPE CROSS CRITICAL EXPERIMENT

3x0 10
RCC 0.0 0,0 3,175 0.0 0.0 207.01 13.97
RCC 0.0 0.0 3.175 0.0 0.0 207.01 16.51
RCC 0.0 0.0 91.44 88.16055%9 0.0 3.07675%9 13,97
RCC 0.0 0.0 91.44 BB.160559 0.0 3.076759 16.51
RCC 0.0 0.0 91.44 -BB.160559 0.0 3.076759 13.97
RCC 0.0 0.0 91.44 -88.,160559 0.0 3.076759 16.51
RCC 0.0 0.0 0.0 0.0 0.0 3.175 20.32
RCC 0.0 0. 210.185 0.0 0.0 3.175 20.32
RCC 88.150000 0.0 94.518635 3.173066 0.0 $0.110806 20.32
RCC ~88.160559 0.0 94.518635 -3.173066 0.0 0.110806 20.32
BOX 0.0 -1.27 -10.8 102.24 0.0 102.24 0.0 2.54 0.0 ~102.24 0.0 102.24
RPP -300.0 300.0 -300.0 300.0 -300.0 113.175
RPP -350.0 35C0.0 -350.0 350.0 =-350.0 350.0
RFP -1.0E8 1.0E8 -1,0E8 1.0E8 -1.0E8 1.0ESB
REP -90.0 $0.0 -10.0 10.0 0.0 213.36

END
PG1 2 -1 -4 -6 -7 -8
PG2 6 -5 -10 -1
PG3 L -3 -9 -1
PG4 7 .
PGS 8
PGb g
PGY 10

PGB 11 -2 -4 -6 -7 -8B -9 -10 15
UFr1 12 1
Urz 12 5 -1
UF3 le 3 -1
VoD 1 -12
FIL 13 -2 -4 -4 -7 -8 -9 -10 -11 0OR 13 11 -15 -¢
RFL 14 -13 .
END
14&%1
14x%0
gx2 3x1 1000 3 O
0
-1
1
PLEXIGLAS PIPE CROSS CRITICAL EXPERIMENT
-~100.0¢ 1¢0.0 -130.0 130.0 -10.0 220.0
8.5E3 6.5E3 5.0E3
3x0  4x1 0 3x1  4£x%Q
0
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PLEXIGLAS PIPE CROSS CRITICAL EXPERIMENT

BIA.2 JUNEBUG— N JRHIZIF (4)
(KENO-W/CGDANT — 4 BB LIH])




