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Overview

« SCALE code system structure
e SCALE runtime environment and command line
o Graphical user interface (GUI)

« Manual is available online at scale-manual.ornl.gov
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https://scale-manual.ornl.gov/

SCALE Structure

o« SCALE has been built up from “modules”

— Many originated in the 70s
o KENO: criticality calculation module
o ORIGEN: depletion/decay module
- May have their own input, originating from their initial design

 SCALE has unified usage of modules into “sequences”

- “"Automatically” set up inputs for independent “modules” to run sequentially and to
collect results and data to feed to the next module

- “Sequences” are the top-level “applications” or “products” in modern terms

e Has keyword-based input with some position-dependent input needed to
maintain backward compatibility
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SCALE nomenclature

%

Library

— A collection of nuclear data (could be decay
data or continuous-energy cross sections)

Module

- A fundamental code capability, which may or
may not have a user input file

Seqguence

- One or more modules running in “sequence,”
each potentially reading user input files and data
libraries

SCALE runtime environment (scalerte)

- The “driver” that sets up environment variables
and calls each sequence in an input file
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As SCALE moves to more flexible
application programming interfaces
(APIs) for modules, the idea of SCALE
sequences is less useful because all
the work happens in-memory.

Older sequences would write module
inputs and read their outputs.

Moving forward, we prefer “product”
or “application” for the end user
“sequences’ in SCALE.



SCALE contains 12 end user products

1. Fulcrum - user interface 8. TSUNAMI - sensitivity and similarity

o S analysis
2. CSAS - crificality safety
9. Sampler — general uncertainty

3. ORIGEN -general quantificafion
depletion/decay/activation

10. AMPX — nuclear data processing
4. ORIGAMI - LWR spent fuel source (transforms ENDF/B to SCALE format)

terms generation 1 «
11. SCALE nuclear data libraries —

5. Polaris — LWR reactor fuel curated, verified, and validated
depletion ] .
(i1 I B 12. ORIGEN reactor libraries — data to
6. MAVRIC - radiation shielding generate system-specific spent

fuel invent d ferms
7. TRITON - general reactor fuel LS MY R > O i =

depletion
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ws SCALE

SCALE Sequences .Filt; E.dit View Run Help

Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find

00 e | ooore
~ SCALE6.2 Run y  View o Edit
Filter 1
mmar
csasb - Criticality safety analysis using KENO-VI
csasbs - Criticality safety search using KENO V.a
starbucs - Automated criticality safety analyses using burnup credit
. o sourcerer - 3D criticality safety analysis with hybrid starting source generation
([ ] WIThIn The FUlcrum GUl' devc - 3D discrete ordinates eigenvalue analysis with Denovo
kmart5 - KENO V.a multigroup post processor for fluxes and reaction rates
qutocomplete ShOWS kmarté - KENO-VI multigroup post processor for fluxes and reaction rates
kenova - Monte Carlo eigenvalue neutron transport module with simplified geometry
1 LR kenovi - Monte Carlo eigenvalue neutron transport module with generalized geometry
mG ny Sequences t-xsec - Problem-dependent multigroup cross section processing with material aliasing
t-xsdrn - 1D discrete ordinates transport sequence
t-depl-1d - 1D discrete ordinance depletion
newt - 2D discrete ordinates transport module
([ ] Sequences Can be t-newt - 2D discrete ordinates transport sequence
t-depl - 2D discrete ordinates depletion
Choined Toge-l-her in G polaris - 2D light water reactor depletion with simplified
t5-depl - Monte Carlo depletion using KENO V.a
M M M té-depl - Monte Carlo depletion using KENO-VI
Slngle InpUT flle mavric - Shielding analysis with Monaco using automated variance reduction
monaco - Monte Carlo fixed-source neutron and gamma transport
origen - Depletion, decay, and activation analysis
‘e T origami - UO2 express form (configurable)
([ ] The Shell Sequence origami - Depletion module fOJ‘f reactI:OJ‘r assemblies
opus - ORIGEN post processing utility
Can be Used -I-O perform tsunami-1d - 1D sensitivity/uncertainty analysis
tsunami-2d - 2D sensitivity/uncertainty analysis
M M tsunami-3d-k5 - 3D sensitivity/uncertainty analysis using KENO V.a
Workflow STepS, InC|Ud|ng tsunami-3d-k6 - 3D sensitivity/uncertainty analysis using KENO-VI
. . o tsar - Reactivity sensitivity analysis
Copylng flles In'l'o Gnd OU'I' tsunami-ip - TSUNAMI indices and parameters for validation
tsurfer - TSUNAMI data assimilation tool for wvalidation
Of -I-he Working direc-l-ory sampler - Stochastic uncertainty analysis for any SCALE sequence
sams - TSUNAMI sensitivity analysis module
Xsproc - Problem-dependent multigroup cross section processing
mcdancoff - Monte Carlo Dancoff factor calculation using KENO-VI
shell - Module to access operating system commands
Line: 1, Col: 1 v Validation Messages
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Seguences usage example

e This input calls three SCALE
sequences (called using =)

— origenonline |
— shell online 24
- opus Online 29

« Each sequence calls one or more modules

e Every SCALE inputis run with scalerte

- E.g., scalerte problem.inp

e scalerte is the “glue” that

— processes the input, finds each =ABC
sequence, and calls the relevant code

- setfs up a temporary working directory for all files
and performs numerous transfers between the
working directory and other file locations

Detailed output from the runtime environment

can be enabled with scalerte -v
%OAKRIDGE
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1 =origen
2 case(

3 lib{

4 file="end7dec"

S }

6 mat{

7 iso[ pu238=1.0 ]
8

9

units=GRAMS

}
10 time{
11 t=[20L 1 1000]
12 units=YEARS
13 }
14 print{
15 nuc{ units=[WATTS GRAMS] }
16 ele{ units=[WATTS GRAMS] }
17 }

18 save=yes

19 ¢ save=yes produces a file called ft71£001
20 % in the "working" directory.

21 )

22 end

23

24 =shell

25 1s ${TMPDIR}

26 end

27

28 'By default OPUS reads a file called ft71£001.
29 =opus

30 units=watt

31 end

32

33 'Here the SCALE driver, as it exits, performs
34 'various copies, moves, and renames of files
35 'like ft71£f001 to pu238.f71.

36




SCALE execute options

scalerte [-options] inputfile(s)
where options include

—m Turn messages on

-T Specify the temporary directory. -T /dir/path/

Example: scalerte inputfile.inp -m -T mytmp

Many more runtime options are available. Simply type scalerte (no opftions or filenames) on
the command line to see a list of the available options on your system.
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Other SCALE execute options

-z Add the date to the output file name
-t Use the last used temporary directory
-0 Override the default name inpuffile.out for output file

 You can use wildcards to run multiple files or add multiple files to run to
the command line

run in background
Examples: scalerte mycasel.inp & </ 9
scalerte —-m mycasel.inp mycase2.inp mycase3.inp

scalerte -m -T mycase*.inp r\

run multiple files
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Other useful SCALERTE information

« Use the SCALE environment variables and the shell command to save files
from the temporary directory
- OUTDIR, OUTBASE, TMPDIR, and BASENAME are most common
— Precede environment variable with “$" and enclose the environment variable in curly
braces: ${OUTDIR}

- Some Linux/UNIX shell commands are mapped to windows equivalents [cp, mv, rm, In =]
allowing SCALE inputs to be semi—platform independent

o« Example: use the shell command and the SCALE environment variables 1o
ch)Jve ’rhse ft71f001 file to the user directory. OUTDIR/BASENAME is equivalent to
UTBASE.

=shell
cp "${TMPDIR}/£ft71£001" "${OUTDIR}/${BASENAME}.£71"

Cp "${TMPDIR}/ft71f001" "${OUTBASE}.f71"
end
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Key environment variables

1. TMPDIR — working directory used by SCALE for the calculations

2. INPDIR - input file directory (default is where input resides)

3. OUTDIR - output file directory (default is INPDIR)

4. BASENAME - the name of the input file minus the “.inp"” extension
5. OUTBASE - the shorthand of OUTDIR/BASENAME

6. DATA - directory that contains the SCALE data files (e.g., libraries)
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SCALE output files

 Most of the important information can be found in the “.out” file

- Every SCALE run creates a .out file, and most of the results are stored in this file,
iIncluding most error messages

— For KENO sequences, an HTML version of the output file can be opened in a browser

 The messages file “.msg’ contains information printed o the screen
— Can provide useful error messages that may not be contained in the “.out” file
* ORIGEN-specific files
— " plt” files contain selected isotfopic information as a function of time
- 171" files contains all isotopic information for the problem
- ".133" files contain ORIGEN 1-group cross sections

« Other output files — check Fulcrum'’s open file for matching file
extension
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Fulcrum — SCALE’s graphical user interface

Platform-independent!

GUI and infegrated development environment for SCALE input files

Looks like a text editor but is more powerful, with modular workspaces

Syntax highlighting and input checking

Integrated geomeitry visualization

Run SCALE directly from Fulcrum

View screen output in Fulcrum

Integrated results visualization
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Fulcrum com
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[ XN
File Edit View Run Help

‘Raloﬂd Save Saveas Closstab  Print

00

Navigation

Filter

¥ TSC-24-TSC-9_bounding_NCTDoseRa'
v document
shell
¥ mavric
title
xslib
comps
arrays
definitions
sources
tallies
parameters
importancemap
shell
shell
misplit
misplit
mtbinop
mtmask
mtmask
mimask
mtminmax
miminmax
mtminmax
mtmask
mtmask
mtminmax
miminmax
mtmask
miminmax
mtmask
mtmask
mtmask
mtminmax
miminmax
mtminmax
shell
v TSC-24-TSC-9_bounding_NCTDoseRa
v document
» chartoptions
» series
Response 1

Document

Navigation

ponents overview

Cut

Copy  Paste

Undo  Redo

== SCALE

Find

Top () |licu s | Side(v-2) aD

Meshes

document SCALE 6.2 Run ,  View.. Edi..

2209 cylinder 3 1.416050 19.290000 0. origin x=0.736600 y=0.736600
2210 media 1 1 2

2211 media 101 1 3 1 -2

2212 media 9 1 1 =3

2213 boundary 1

2214 unit 401

2215 com='assembly id:"H122" reactor id:2801.0 %ne guide tube in assembly type C1414C: location 1'
2216 cuboid 1 0.736600 -0.736600 0.736600 -0.736600 19.290000 0.

2217 cylinder 2 1.314450 19.290000 0. origin x=-0.736600 y=0.736600
2218 cylinder 3 1.416050 19.290000 0. origin x=-0.736600 y=0.736600
2219 media 9 1 1 2

2220 media 101 1 3 1 -2 O

2221 media 9 1 1 -3

- EE Input Editor

2223 unit 501

2224 com='assembly id:"H122" reactor id:2801 NGNS ¥pe C1414C: location 1'
2225 cuboid 1 0.736600 -0.736600 0.736600 -0.736600 19.230000 0.

2226 cylinder 2 1.314450 19.290000 0. origin x=0.736600 y=-0.736600
2227 cylinder 3 1.416050 19.290000 0. origin x=0.736600 y=-0.736600
2228 |

2229 media 9 1 1 2

2230 media 101 1 3 1 -2

2231 media 9 1 1 -3

2232 boundary 1

2233 unit 601

2234
2235
Ansc

com="'assembly id:"H122" reactor id:2801.0 %se guide tube in assembly type Cl1414C: location 1°"

Line: 2228, Cal: 1

cuboid

1 0.736600 -0.736600 0.736600 -0.736600 19.290000 0.

Imavric/geometry/unit

Validation Messages

radial axis plot at a=6.1098, b=-1.9435 generated on Thu Jul 28 17:01:33 2016

. e
106 |- .
L ]
100000 - - 5
10000 |-
g ool Data Plot
(=]
g ool .
o
L]
10}
L
1k
* e 4 . A
* o
0.1 - frreee.
| | ‘ | i | | | i
] 20 80 120 160 200 240 280 320
radial axis

Overlay B 0.5811x zoom

Show view origin

Description

Response 1 - ANS| standard (1977) ne!
flux-to-dose-rate factors; units:
(rem/h)/(particle/cm2/s)

Contours

Contour count 25 ~

I 1.820+03 - 3.28e+03
P 1.01e+03 - 1.82e+03
I 580e+02-1.01e+03
.~ 3.11e+02- 5.60e+02
1.72e402 - 3.11e402
9.55e+01 - 1.726+02
5.30e+01 - 9.556+01
2.94e+01 - 5.30e+01
[ 1638401 -294e+01
9.03e+00 - 1.63e+01
I | 501e+00 - 9.03e+00
| 278e+00-501e+00
1.54e+00 - 2.78e+00
| 854e-01-1.54e+00
4.74e-01 - 8.54-01
| 263e-01-4.74e-01
1.46e-01 - 2.63e-01

I 2.35¢-03 - 4.240-03

[ 1 2nana _nar~na

Scale
© Logarithmic
Linear
Range
Source  Custom

Maximum 3.282685881252845e+03

Minimum  1.303998724885741e-03

SCALE 6.3.1| Last Updated: October 2023

View origin: (0, 0, -1.9435)
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Fulcrum text editor features | Overview

« Customizable execution
« Quick navigation

« Cursor context

e Execution messages

e |Input validity checks

« Syntax highlights

o Current block highlight

o Context-aware input
autocompletion

e Synchronized and
split workspaces
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File Edit View Run Help

Reload Save Saveas

) mavric.20s100.inp*

Closetab  Print

Cut Copy Paste @ Undo Redo : Find

w= SCALE

) mavric.a0s100.inp*

document SCALE 6.2 Run View...  Edit... document SCALE 6.2 - Run View...  Edit...
<] h \- & <] v
34  global unit 1 4 meshTally 1
35 cylinder 1 8.255 25.40 -25.40 . 115 photon
36 cylinder 2 10.795  27.94 -27.94 Customizable 116 gridGeometryID=8
37 cylinder 3 20.955  27.94 -27.94 E Hi 117 responseID=5
38 cylinder 4 13.335 40.64 30.48 xecution 118 unit=1
39 cylinder 5 13.335 -30.48 -40.64 119 energyBoundsID-T. CurSOf ConteXt
40 cylinder 6 35.56  45.72 -45.72 120  end meshTally
a1 121,
12 Cone ~ kenovi (configurable) [NPNCESTYINY multiplier=1000.0
43 cone DOcument end tallies
44 ; : i e) .
5 Context Aware Quick
47 H i i
o Input Autocompletion Navigation
49 e
50 zcylinder
i ecylinder - kenovi (configurable) MAVRIC, part writing the forward discrete ordinates input
52 boun ecyllnder Kk kk ko k ok ok ko k ok ok kkkkkk ok ok kA kA kk ko h Ak kk ok ok kk kA kk ke ok ok kkkkk ok kkkkkk kkkk kA kX k%
53 end geom dodecahedron - kenovi (configurable)
54 dodecahedron ) )
1 — ellipsoid - kenovi (configurable) | ————— 49 construcfMacroMaterialRAYS (46 x-bins, 46 y
56 ' Defini ellipsoid - »s
57 '-----— hexprism - kenovi (configurable) acros:
58 read def hexprism Input Text
59 resp hopper - kenovi (configurable) A Line: 118, Col: 15 itvalue Validation
60 hopper Ldose-rate Editor .
& Barallolopiped ok (consignmete) oo
62 end | parallelepiped & maviic.20s100.inp
63 pentagon - kenovi (configurable) document [J scAEe2 Runy  View.. Edt.
64  dist pentagon = R
65 plane - kenovi (configurable) inear .00e6 1.50e
66 plane 2158570 2505697 end bounds 0.510e+6 0.512e+6 1.172e6_3.174e6 1.331e6 1.333e6 end
67 xpplane 0.000012 0.00000092 end end energyBounds
68 end  ypplane end definitions - . .
6 Zpplanc Syntax Highlights
70 grid quadratic - kenovi (configurable) 94 '
71 quadratic ce map/biased source" 95 ' Sources Block
72 rhexprism 96 '
73 rhomboid - kenovi (configurable) g; read sources
74 rhomboid src
75 rin - kenovi (configurable) 99 title="one Qbalt-60"
g g 100 NormConst I t Bl k
76 ring useNormCons
77 sphere - kenovi (configurable) 101 multiplier=37e9 npu oc
78 sphere 102 cylinder 8.255 . .
79 end grid - ) . 103 nghllghts
104

line:49 column:22 - Validation Error:

/cylinderfid
/dodecahedron/id
/ecylinder/id
Jellipsoid/id
/hexprism/id
opper/id
Iparallelepiped/id
/pentagon/id
/plane/id
/quadratic/id
Irhexprism/id
Irhomboid/id
/ring/id
/sphere/id
Jwedge/id

11 Ixevlinderfid

3

region value "30" does not exist in set: [ ../../../cone/id

Input Validation

Line: 41, Col: 9 /mavric/geometry/global_unit

106 end sources

' Tallies Block
110 ' only collect mesh tally information outside the package (in air region)

111 multiplier converts responses from rem/hr to mrem/hr
112

113 read tallies

114 meshTally 1

115 photon

116 gridGeometryID=8

117 responseID=5

118 unit=1 region=7

119 energyBoundsID=1

| Messages Line: 105, Col: 11 /mavric/sources/source/term Validation ~ Messages




Input autocompletion : oo

File Edit View Run Help

o Reload Save Saveas Closetab  Print Cut Copy Paste i Undo Redo : Find
ATIC Tex ety
document [ = | SCALE6.2 [J PRy Vew. Edt.
24 uranium 10 den=18.76 1 293 92235 93.2 92238 5.6 92234 1.0 92236 0.2 end
25 uranium 11 den=18.76 1 293 92235 93.2 92238 5.6 92234 1.0 92236 0.2 end
26 uranium 12 den=18.76 1 293 92235 93.2 92238 5.6 92234 1.0 92236 0.2 end
27 uranium 13 den=18.76 1 293 92235 93.2 92238 5.6 92234 1.0 92236 0.2 end
28 uranium 14 den=18.76 1 293 92235 93.2 92238 5.6 92234 1.0 92236 0.2 end
29 end comp
30 read param
. . PR 31 pgm=yes plt=yes
- Stafic text autocompletion facilitates Smnm @ e
33 read geom tme - execution time (min)
. . . 34 global unit 1 tba - batch time (min)
35 '*** one through t wta - average weight
abbreviated input fo include the T
37 cuboid 10 2p6.3 wtl - russian roulette wt.
) M M M 38 'two middle pie sig - deviation limit
component’s description, allowing users to e S Rt
’ 40 'three bottom pie ttl - ce temperature tol.
. . 41 cuboid 30 4p6.3 dbh - upper dbrc energy cutoff
discover and/or more quickly recall the g 7o G et e e o
43 cylinder 40 4.5 EIEE A
. . . 44 '*** fiye is item nNpPg - no. per generation
necessary input components for their analysis | et
46 '*** six is item 4 res - gens. between restart
47 cylinder 60 4.55 nbk - neutron bank positions
48 '*** seven and eig xnb - extra bank entries
49 'seven nfb - fission bank positions
. 50 cuboid 70 2p3. xfb - extra bank entries
 Cursor contfext allows the autocompletion 5o N EMRTR
52 cylinder 80 4.57 beg - restart at this gen.
. 53 '*** nine is item | nb8 - blocks for d.a. unit
54 cylinder 90 4.55 nl8 - length of d.a. block
pOpU p -I-O ShOW WhOT IS |egO| Ond hOS no‘l‘ 55 "*** ten is item 7 ngd - quadrature order for angular fluxes moments
56 cylinder 100 5.7 ngp - number of energy groups for tallying
£ 57 '*** eleven is ite pnm - order of flux moments
O reO y een Specl Ie 58 cylinder 110 4.5 cxm - reaction rate tallying mode
59 '"*12 through 14 is cep - continuous energy directory file
60 'twelve fno - output restart file identifier
61 cylinder 120 5.7 fni - input restart file identifier
62 'thirteen dbr - use dbrc for scattering
63 cuboid 130 4p6.3 dbx - doppler broadening method
64 'fourteen app - append restart data
. 65 sphere 140 6. flx - collect and print
Access AutOCOm Iete Vla 66 '*** fifteen is th fdn - fission densities
p 67 'fifteen adj - adjoint calculation
68 cuboid 150 4p2 ptb - use probability tables

* CTRL+SPACE Keys, or, J i 110 e—————

* Edit...>Autocomplete EX
E3 Parameters

77 media
78 media

&% with descriptions

81 media

82 media

83 media

84 -110 -120 -130 -140 vo01=31432.726088316

Line: 31, Col: 19 /csas6/parameters Validaton ~ Messages
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|ﬂpU'|' OUTOCOmpleﬂOﬂ . Access Autocomplete via
* CTRL+SPACE Keys, or,

COﬂfigUFO ble text * Edit...>Autocomplete

« Allows user to configure values prior to inserting into input

® [ ] == SCALE wa SCAL

File Edit View Run Help File Edit View Run Help

Reload Save Saveas Closetab Print @ Cut Copy Paste Undo Redo : Find Reload Save Saveas Closetab Print @ Cut Copy Paste : Undo Redo . Find
document . SCALE6:2 Run y  View.. Edit. document | SCALE62 Aun y  View.. Edi.

32 - e @ wan cylind kenovi (configurable) =
33 read geometry 33 read geome! cylinaer - kenaovi (configurable,

34 global unit 1 34 global.

35 cylinder 1 8.255 25.40 -25.40 35 cyl z

36 cylinder 2 10.795 27.94 -27.94 36 cy!

37 cylinder 3 20.955 27.94 -27.94 37 cy. -\

38 cylinder 4 13.335 40.64 30.48 38 cy -7

39 cylinder 5 13.335 -30.48 -40.64 39 cy. —/4

41 cone - kenovi (configurable) 152.4 -152.4 41 s
42 cone 42

43 cuboid - kenovi (configurable) 43 me
44 cuboid 44 me
45 cylinder - kenovi (cenfigurable) 45 me o
46 cylinder 46 me
47 *cylinder 4 me
48 ycylinder 48 me
49 zcylinder 49

50 ecylinder kenovi (configurable) 50 me
5l bo ecylinder 53 bounda;
52 end ge dodecahedron - kenovi (configurable) 52 end geomet!

CYUNDER LBL R Z, Z,

SN

L

58 dodecahedron b _) Embedded
54 '———— ellipsoid - kenovi (configurable) - -
55 ' pefi ellipsoid 55 ' Definiti Component
56 '----- hexprism - kenovi (configurable) 56 '-—-——--== o -
57 read d hexprism 57 read defin| |||ustrat|on
58 re hopper = kenovi (configurable) 58 respon
59 hopper to-dose-rate factors" 59 £
60 parallelepiped - kenovi (configurable) 60 do
61 en parallelepiped 61 end re Type cylinder
62 pentagon - kenovi (configurable) 62
63 di pentagon 63 distril
64 plane - kenovi (configurable) 64 tif Id 6 Configurable
65 plane 2 2158570 2505692 end 22 21
66 xpplane 6 0.000012 0.00000002 end 3 i
- I ey 61  ena a1, Padus  35.560000 Parameters
68 zpplane 68
69 gr quadratic - kenovi (configurable) 69 gridGe( Top 45.720000
70 quadratic ance map/biased source™ ;[1’ t';
71 rhexprism x
72 rhomboid - kenovi (configurable) 72 yLi Botian -45.720000
73 rhomboid 73 zL Chords
74 ring - kenovi (configurable) 74 +- Axis ‘ value
5 ring 75 XL
76 sphere - kenovi (configurable) 76 yL
77 sphere 77 zL

- " N PEPRY 78 end
;g end Yiiuveometry 79 E cylinder 6 35.56 45.72 -45.72
80 gridGeometry 8 80 gridGel .
81 title="mesh for mesh tally - 1 inch voxels" 81 £l Result Pre\“ew
82 xLinear 110 -139.7 139.7 82 XL
83 yLinear 110 -139.7 139.7 g2 yL
o rie-—— iAA  1En 4 acn a4 “ = Tosuts, IRTTTE o
Line: 40, Col: 7 /mavric/geometry/global_unit Validation  Messages Line: 40, Col: 7 ﬂ Cancel - ﬁges
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L]
Input autocompletion :
[ ] Reload Save Save as Close tab Print Cut Copy Paste Undo »

3 NewProblem.inp

Configurable text B T

o ® = origami - UO2 express form (configurable)
Fuel Type W17x17]
Uranium (MTU) 1.0
o Configurable autocompletion allows creation of e o
entire input 3

Number of Burnup Interpolations per Cycle 4

e Results preview facilitates learning input syntax ooty ine G

Power History - Percent Up 95

o Attributes can be labeled even when the actuadl N ——
input attribute may not have a label PO

Results Preview

oo oOooooOoo@o o

o Attributes can have a drop-down listing the
available or common values to specify T

fffffff

\l

uox(fuel) enrich=4.5 }
mix(1){ comps=[ fuel=100 ] }
modz=[ 0.7332 ]
pz=[1.0]

Access Autocomplete via et patg 29 ot o
* CTRL+SPACE Keys, or, e
* Edit...>Autocomplete
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Input validation | Automatic input checking

[ JoN | s SCALE
File Edit View Run Help

Reload Save Saveas Closetab  Print Cut Copy Paste

Incorrect weight-
SCALE 6.2 B ey r—ElT percent sum

l 3 mavric.a0s100.inp

° ——
Y m n document s
U C rU O p p I es U I I I e ro U S 24 read composition
25 55304 1 end
26 wtptTungsten 2 17.8 4 74182 26 74183 14 74184 31.5 74186 29 end

iINnput checks to your input ==

o o L line:26 column:5 - Validation Error: wtptcomp children "wtpt" sum to 100.5 - instead of the required sum of 100
line:30 column:1 - Validation Error: multiregion children "radius" are not strictly increasing at line:31 column:30
line:40 column:35 - Validation Error: zb value "27.94" is greater than or equal to the allowed maximum exclusive value of "27.94" from "../zt"

Messages

M ° Line: 26, Col: 5 /mavric/comps/wtptcomp/name
- RGSU HS Of IN p UT C h eC |<S are ||STed | @ mavicaostoonp — Zone radii overlap - validation
. .I.h document [J scaEe2 message indicates the input
N e oo composition block and offending component

29 read celldata

30 multiregion cyli

. \ . . ./
text editor’'s Validation panel e TR S
32 end celldata
° 33
located in e g -
line:30 column:1 - Validation Error: multiregion children "radius" are not strictly increasing at line:31 column:30
. . line:40 column:35 - Validation Error: zb value "27.94" is greater than or equal to the allowed maximum exclusive value of "27.94" from "../zt"
the lower I’IghT corner, OdjOCeﬂT
Line: 30, Col: 1 /mavric/cells/multiregion/decl

TO -I- h e [ @ maviic.aosi00.np

Messages

Relationship between 2

document [J scaEe2 components (zt and zb) violated
Messages panel R

40 cylinder 2 10.795 27.94 27.94

41 cylinder 3 20.955 27.94 -27.94

42 cylinder 4 13.335 40.64 30.48

Left-clicki the m ick
- e C I C I n g e e S S O g e q U I C line:26 column:5 - Validation Error: wtptcomp children "wtpt" sum to 100.5 - instead of the required sum of 100

line:30 column:1 - Validation Error: multiregion children "radius" are not strictly increasing at line:31 column:30
line:40 column:35 - Validation Error: zb value "27.94" is greater than or equal to the allowed maximum exclusive value of "27.94" from "../zt"

navigates
to the error location

Line: 40, Col: 35 /mavric/geometry/global_unit/cylinder/dimensions/zb
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Input Execution: Customized run configurations

 Add new

« Clone existing

« Remove existing

« Modify existing
 Show executable help

 Provide additional
arguments

%OAK RIDGE
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eC e s SCALE
File Edit View Run Help
Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find

0 mevesounis [

Run v View... Edit...

document [J V SCALE6.2

37 cylinder 3
[ JON ] w Configurations
Configurations Properties
SCALE 6.2
name SCALE 6.2

executable /Applications/SCALE-6.2.1.app/Contents/Resources/bin/scalerte

Add Clone Remove arguments |m

Help Apply Cancel ﬁ

2 Usage: scalerte <options> inputfile(s)

Help 3 Where optionslare: ) )
. —-a: Specify alias file.

Informat|on 5| -a path/to/aliasesfile
6 -c: Return centrm output to filename.centrmfiles directory.
7 -f: Add hostname to output filename.
8 -h: Print this help message
9 -I: Number of threads to use for MPI/OpenMP directives. -I 4.
10 -m: Turn messages on
11 -M: Specify a machine names file for SCALE parallel capabilities.
12 -M /path/to/machine/names/file
13 -n: Nice level, ignored on windows. -n 2
14 -N: Number of MPI processes to run. -N 20. (ONLY AVAILABLE WITH MPI BUILT SCALE)
L5 -o: Overrides the default "inputfile.out'' output name.
16 -o path/to/outputfile.
17 NOTE: If the path/to/outputfile already exists, it will be deleted.
18 If the option is specified while in stack mode (multiple input files)
19 the value orovided is prevended to the inputfile's basename.




Miscellaneous features

o Column select/edit
— Via ALT+left click+mouse drag key and mouse combo

« Go to definition — allows quick navigation to input components definition via a right-click
popuUp context menu

- e.g., anywhere an identifier is used to reference another input component

e Math evaluator
— Evaluate selected text as a math expression — replaces selection with expression’s result

« Comment toggle
— Comment/uncomment selected lines

e |Indent/unindent
— Indent/unindent selected lines

o Auto-saves — automatic backup to inputname.fulcrum.autosave

%OAK RIDGE
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Column text selection and editing

Formatting related text into aligned columns allows for faster recognition
and column-wise text operations.

e Column selection via ALT+MOUSE SELECTION

 With column selection made, any edits are made to all columns for each
row

e E.g., update all isotope weight percent values to have a decimal digit
e e

File Edit View Run Help I t d d- t
Reload Save Saveas  Close tab Primt c Se eC an e I

document E

i Runy  View. Edt.

24 read composition

e mezwey columns of text meEmz

25 22304 1 and and
26 witptTungsten 2 17.B 4 26 L7.8 4
27 T41B2 26 27 74182 2&.0
28 74183 14 28 74183 14.0
29 74184 31 28 74184 31.0
30 74186 29 end 3o 74186 29.0 end
31 dry-air 3 end 31 dry-air 3 end
Line: 30, Col: 33  /mavric/comps/wipicomp Validation ~ Messages Line: 27, Col: 32 /mavric/comps/wiptcomp/atom_wipt_pair/wipt Validation ~ Messages
OAK RIDGE
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Miscellaneous: Go to definition

Feature is available via right-clicking an input component and facilitates quick

navigation to the component being referenced. New users can discover input
component relationships. Experienced users can accelerate their navigation, especially in
larger inputs.

« Referenced mixture identifier — goes to the mixture’s definition

o Referenced Geometry unit identifiers (holes) — goes to the unit definition

e e = SCALE
File Edit View Run Help
Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find

@ navcsosnis [ | rancoccore [
document [g scAEe2 [ Run, View. Ed. document [ scAEe2 [ Au, View. Ed.

51 media 31 Q9 -6 17 =mavric

52 boundar Goto definition of mixture 18 AOS-100: Demcnstrate use of MG importance maps with final MC using CE tran
53 end gecmetry Autocomplete 19 v7-200n47g

54 Toggle comment 20
98 '-————-———1 Find = N0 ¥F Tttt 2] e oo
56 ' Definitior Indent 22 ' Composition Block - standard SCALE input
57 "——— el 4 R ] 2
58 read definit Unindent 24 read composition
59 response Evaluate 243 58304 1 end
60 titl s_factors" 26 wtptTungsten 2 17.8 4 74182 26 74183 14 74184 31 74186 29 end
61 dose Undo $Z 27 dry-air 3 end
62 end resg Redo +887 28 end composition
63 29
64 distriby Cat = J Y - - - - - -
65 titl Copy Cursor Context used N standard geometry package (SGGP)
66 disd Past 15857 O [ - = o o o e e o o e e e e e e e e e e e e e e e e e
aste #V 4 onr
o 4 ST Delete 100012 definition look up and
en s
69 I I 5 25.40 -25.40
70 gridGeon SelectAl naVIgatlon g 27.94 -27.94

| Insert Unicode control character
Line: 51, Col: 16  /mavric/geometry/global_unit/media/mixture

%OAK RIDGE

National Laboratory

Validation Messages

Validation ~ Messages Line: 27, Col: 22 /mavric/comps/stdcomp/mixture




Expression evaluation | Embedded calculator

* An integrated expression evaluation engine is available in Fulcrum

o Accessible via Edit > Evaluate or CTRL+E (Windows/Linux) CMD+E
(Mac)

e Arithmetic operators: +, -, *, /, N and supports typical functions

® EXG m p | e: 20 end composition

21 ' The cell processing

22 ' pi*(fueld=0.8357/2.0)"2

23 read celldata

24 latticecell

25 squarepitch pitch 1.2598 8

Enter a comment with pi*(fueld=0.8357/2.0)A2 23 ﬁ‘l’if,ﬁ,’ 3:?2335 ; end

Calculate the fuel area given the fuel diameter of 0.8357

20 end composition

Select the text and evaluate it B ' The cell processing
22' 0.548518

. 23 read celldata
|.e., Edit > Evaluate or BY  iricecels

CMD+E (M_OC) or . 25 squarepitch pitch 1.2598 8
CTRL+E (Windows/Linux) 26 fueld 0.8357 1

27 cladd 0.94996 2 end

%NOAK RIDGE

ional Laboratory




Workspaces | Split editor

o Split editor allows for viewing and editing associated input sections

e Rearranging workspaces is facilifated by click-and-drag of the desired tab to the new

location

eCce e SCALE

File Edit View Run Help

Aeload Save Saveas Closetab Print | Cut  Copy Paste | Undo Fedo |  Find
document B SCALE 6.2 B Aun o View Edit o document B SCALE 6.2 B Aun o View Edit o

e 6 read composition 19 atomact 7 l.e-8 1 900 1 1 560 end

7 uo2 1 0.90172 560 20 end composition

T armdata 8 92234 0.029 21 ' The cell processing
e 9 92235 3.2 22 read celldata
comps 10 92236 0.016 23 latticecell
11 92238 96.755 end 24 squarepitch pitch 1.2598 8
12 =zirc4 2 1 560 end 25 fueld 0.8357 1
13 bdc 3 7.7066e-2 end 26 cladd 0.94996 2 end
14 1/vabsorber 5 end 27 centrmdata ixprt=1 nmfé=-1 end centrm
15 u(.27)metal 5 end 28 infhommed 3 end
16 h2o 6 0.944 end 29
17 ss304 7 0.11879 560 end 30end celldata
18 nitrogen 8 0.00122 560 en 3lend
19 atomact 7 l.e-81 9001 1 560 end 32
20 end composition
Line: 28, Col: 8 5 /xsproc/cells/infhommed/dec! Validation ~ Messages Line: 24, Col: 31 o [fxsprocicells/lattice/pitch/mixture Validation  Messages
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Fulcrum plot dato

» Supports most major SCALE data formats

File Edit View Run Help

« Export to image (supports scalar vector graphics

e SCALE

Reload Save Saveas Closetab  Print Cut  Copy Paste Undo  Redo Find
00 Navigaton 2 u-235 mi=0 scatter (region integrated)  he1 mi=1 total €3 test 71
Fiter EE reble EE reble Navigation hiot D)
AT I A— u-235 mt=0 scatter (region integrated) h-1 mt=1 total ‘State 1T+0
re State 2 T+4.320+08
T 0.00105 State 3 T+8.840+08
> fe ! r u-235 mi=0 scatter (region integrated) State 4 T+1.2086407
» h1 Integral Value = 0.00308254 +/- 4.426036-06 10000 ga(s g?:gﬁemv TS
> mn-55 —— u-238 mi=0 scatfer (region integrated) ate 6 T+1.81446+07
» mo Integral Valus = 0.000318207 - B.305496-07 Stato 7 T+2.24640+07 e esies
> o4 00009 | . State 8 T+2.6784e+07 o lalas
> o State 8 T+3.11040407 lat40
> o018 oo O I State 10 T+3.54248407 e
» pat State 11 T43 62880407 . wios
>s e l I S I I VI 1000 State 12 T+4.06086+07 Sublotals
s 000075 - State 13 T+4.49286+07
»ou-234 - Totals
v w235 &
v mi=0 scatter g E
u-235 mt=0 scatter {regior 3 00008 5
total = & .
1 capture § s 100
18 chi g g I
2 n,gamma >
n2n Z 000045 - @
fission H g
=2 elastic § © -
mi=d n,n’ @ 10
mt=452 nubar 0.0003 -
>
v _
v mt=0 scatter = )
Fission products
» 0.00015 |-
> 1 et mi=t total e s <
e 02 n,gamma — pu-239 mi=1 total {plot units] gammavats [ 0.0001
> 8 n,2n of u-235 mt=1 total P "
sort unil mma-walts
5 PO U S IO RO . e s aeer O N RO RSN S T = B G TR TS TR
4 0% 0% 0.00010.001 0.01 6.4 1 10 100 1000 10000100000 105 107 f0€ 10 00001 6.001 001 04 1 0100 1000 10000 100000 105 107 {time units] years B Time (years)
Energy (eV) Energy (eV)
»  mi=452 nubar
» origen.rev04.mpdixgamdata
» scale.rev04.xn252v7.1
b scale.rev08.252groupcov7. 1  u-235-mi=1 tofal to u-235-mt=1 fotal - Correlation coefficient matrix ) Prob. Dep. at 5.00 years
test.f71
¥ tutorial_pu238_decay.00000000000600( EE ravle (GG Teble G Teble
Oxide at 0.00 years u-235 discrete u-235-mt=1 total to u-235-mt=1 total - Correlation coefficient matrix Prob. Dep. at 5.00 years
Oxide at 0.00 years
Oxide at0.01 years 06 A
Oxide a10.03 years
Oxide a10.08 years Prob. Dep. at 5.00 years
Oxide at0.27 years 049 1000 Oxide at years
Oxide at0.82 years
Oxide at 2.74 years 05|
Oxi
¥ tutorial_pu238_decay.00000000000000(
075 100
Prob. Dep. at 0.00 years
Prob. Dep. at 0.00 years
Prob. Dep. at 0.01 years 0.4 -
Prob. Dep. at 0.03 years 10
Prob. Dep. at 0.08 years 5 s o
Prob. Dep. at 0.27 years H o g
Prob. Dep. at 0.82 years 4 3 2 -
Prob. Dep. at 2.74 years £ oal 5 5 2 !
Prob. Dep. at 5.00 years 2 B H =
E H 045 8 “
] 2 g =
2 5 Ed
g 3 0.1
£ 1
T oozt
03
0.01
01+ 0.5
' Output Results
I
oL ‘ h 1 ‘| il | ‘ A \| 0 0.0001
s , o , . ke . . , , , R . . , , , . , ,
o 0.08 015 0.32 04 252 239 226 213 200 187 174 161 148 135 122 109 96 83 70 57 44 31 18 § 012 1017 10-1¢ 109 102 107 104 105 0.0001 0.001 0.01 01 1 10

Photon snergY (Me\/)

Energy group energy (mev)
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Fulcrum general output result plofts

e SCALE

File Edit View Run Help

Roload Save Saveas Chsetab Prnt | Cut Copy Paste | Undo Redo | Find
00 Navigation
Fior GES Table W Teble
¥ barpi Average k-eff by Generations Run
v document

» fitletext

ks 1008 +— 99% Gonfidence 009l O m | | e
» xiabel

+ yiabel o e 95% Confidence

» ‘r‘warbs ! 67% Confidence

» lines 006 |- L L
 bars 1015 — Average k-eff

b moregri Bl i —__ Best Estimate k-eff

»  Generations 752to 1000 M g ‘

»  Generations 503to 1000 0.98 i ﬁﬁi 003}

»  Generations 2550 1000 fﬁ

» . Generations 610 1000

v errorbars.ptp
cument

b titletext 081

Monte Carlo
K-eff Confidence

> ylabel [ 35 70 105
> BestEstimate k-eff Generations Run
> Average ke
» . 67% Confidence
> 95% Confidence
»  99% Confidence
v errorbars2ptp
ment
> fitletext
» xlabel
» ylabel
> Best Estimate k-eff
» - Average k-eff
» . 67% Confidence
» 95% Confidence 95% Confidence
99% Confidence K
v KSsmp15.errorbars0001 pip 67% Confidence

10% 10+ 0.0001 0.001 0.01 041 1 10 100 1000 10000 100000 108
Average k-eff by Generations

99% Confidence

W Teble

Shannon Entropy by Generation

18
s Shannon Entropy

v

cument — Average k-eff
¥ kSsmp15.errorbars20001.plp ____ Best Estimate k-eff
v ent v

» fitletext
» xlabel
» ylabel

» " Best Estimate keeff 098
> Average keeff

» 67% Confidence 0.92
» 95% Confidence

o

Shannon Entropy

99% Confidence ] ES 76 40 75 310 0 ] 35 70 05 140 75 210

+ e 1oe
v -plp Generations Skipped Generation

ylugkg EEE rable EEW Table EEW Table
mar
movelegend Integral Values K-eff vs. Generation Fr of k-eff by G

ceff by generation run
Average keff Lot6
v sensitivity.ptp . b

ment 16

YYYYYYYVYY
%

Generations 610 1000
[ Generations 25510 1000
B Generations 503to 1000
I Generations 75210 1000

b xlog
h-1 total?? a = 0.220288 +-C
¥ 1sunami-ipdo01.ptp 120
» - document

1.008

G for scale6-3d_k-1

: - . E(sum) for scale-3d_k6-1 BX
041 - cfk) for scale6-3d_k6-1 0.992
7 . Xsee Uncert (%) for scale6-3d_k6-1 :
of - Gifor scale6-3d_k5-2 -

- Esum) for scale6-3d_ks-2 0.984

04l . of9) for scale6-3d_k5-2
. Xsec Uncert (%) for scale6-3d_k5-2 0076 e S u S

- oo fiia.

0.8

keeff

Integral Value

- E= 0.8000 g
M - o0 oses B G to R
. . . y Generation HIHIHHITT
Experiment keft
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eneral plot overview

%OAK RIDGE
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ene
File Edit View Run Help

| Reload Save Saveas Closetab Prit
o0 Navigation
}

Filter

u-235 mt=65 n,ni(1f |

u-235 mt=66 n,n'(1€
u-235 mt=67 n,n'(17
u-235 mt=68 n,n'(1¢
u-235 mt=69 n,n'(1¢
u-235 mt=70 n,n'(2(
u-235 mt=71 n,n(21
u-235 mt=72 n,n'(2:
u-235 mt=73 n,n'(2<
u-235 mt=74 n,n'(2¢
u-235 mt=!
u-235 mt=’
u-235 mt=
u-235 mt=78 n,n'(2¢
u-235 mt=79 n,n'(2¢
u-235 mt=80 n,n'(3C
u-235 mt=81 n,n'(31
u-235 mt=82 n,n'(32
u-235 mt=83 n,n'(3%
u-235 mt=84 n,n'(3¢
u-235 mt=85 n,n'(3%
u-235 mt=86 n,n'(3¢
u-235 mt=87 n,n'(37
u-235 mt=88 n,n'(3¢
u-235 mt=89 n,n'(3¢
u-235 mt=90 n,n'(4C
u-235 mt=91 n,n'(c)
» Transfer Arrays
> u-236
» u-237
v u-238
v Neutron
v Reaction XSecs

Cross Section (barns)

Interactive and configurable plot rendering

== SCALE

e

u-235 mt=101 capture

Value under
Cursor

Plot Rendering

g 2nd Table Views

u-235 mt=101 capture
-238 mt=101 capture

Plot Graphs

L i , L 4
00001 0.001 0.01 0.1 1 10
Energy (eV)

L
100

.
1000

L f— s L
10000 100000 10¢ 107

1.000000e-05

1.000000e-04

5.000000e-04

7.500000e-04

1.0000006-03

1.200000e-03

1.500000e-03

2.000000e-03

3.0000006-03

4.000000e-03

5.000000e-03

7.500000e-03

1.000000e-02

2530000e-02

3.000000e-02

4.000000e-02

5.000000e-02

6.000000e-02

7.0000008-02

8.000000e-02

9.000000e-02

1.000000&-01

1.250000e-01

1.500000e-01

1.750000e-01

2.000000e-01

2.250000e-01
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Plot data table displays graph data (allows row and table copy to clipboard)

Pt
u-_ﬂﬁ mt=101 capture II—HEj mt=101 capture
2549.51 57.5376
2549.51 57.5376
1019.96 23.0493
749.208 16.9494
633.714 14.3542
565.393 12.8189
500.626 11.568
446.367 71 0.1574
392.842 8.96325
354.603 8.11052
312.641 7.18681
273.998 6.34148
5.37751

229.257

54.0181 1.68718
49.4856 57261
45.9571 1.47887
43.1479 71.40101
39.7232 71 .29587
36.6038 1.17473
35.493 1.08349
36.2203 1.01205
_38.7622 ] 0.95478

28



Plot controls

Fulcrum plots consist of graph, bars, or color maps, which can be manipulated as follows.

o Select graph via left-click in plot or legend
- Remove selection via context menu ‘Remove selected’

« Zooming is performed via the mouse scroll action Plot options
— Zoom in by scrolling up; zoom out by scrolling down Remove selected
o ) ) Remove all
» Reset to original via context menu Fit graphs Save as... >
e Panning is performed via a click and drag. o o = Plot2D Opions
- Pon righT by |eﬂ'-C||C|(|ﬂg Gnd drCIgging IefT f:::nd :mfﬁ;;Smtﬂm capture e
Name u-235 mt=101 capture
- Pan up by left-clicking and dragging down ey B 00,5561 255
Red 0
Green 0
e Save Plot as Blue 255
Alpha 255
° ° Line Weight 0
— PDF (includes scalable vector graphics - SVG), Scater Sty None
- PNG and JPG image formats _—
N

— Interactive Scale Plot Format (SPF)
e Plot attributes (color, style, etc.) can be changed via context menu Plot options
* Plot Legend can be dragged to 9 cardinal positions via left-click and drag
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Covariance data

Covariance data are available in SCALE/data. Because the files do not
have a unigue extension, the user must load them specifically by type.

o Correlation coefficient matrix color map plots

« Covariance matrix color map plots

» Isotope Reaction Standard Deviation by energy or group graph plofts

New file...
New ORIGAMI Automator project...

#EN
38N

30
{30

Open file...

Open ORIGAMI Automator project...
Open ORIGEN concentration file...
Open UNF-ST&DARDS time series...

Open multigroup library...

Open continuous-energy library...
Open covariance library...

Open ORIGEN gamma data...

@ ® == SCALE
File Edit View Run Help

Close tab Print Cut Copy Paste Undo Redo Find

Recent files
Recent ORIGAMI Auti

Reload Save Saveas

© u-235-mi=1 total to u-235-mi=1 total - Covariance matrix _| (% u-235-mi=1 total to u-235-mi=1 total - Correlation coefficient matrix

(pot RS

u-235-mt=1 total to u-235-mt=1 total - Correlation coefficient matrix

“umm 0010 8

Reload
| Plot  EERELT]
Save u-235-mt=1 total to u-235-mt=1 total - Covariance matrix
Save as... —
Save all 10 10
3 0.00028 a2
Close 84 0.00024 54
76 76
Close all $ o 00002 g g m
© 120 8 S 120
Print B 142 0.00016 : B
E 164 0.00012 @ 5 164
Settings... ;g: 8104 ;:
Reset settings o i a3
X 252 0 252
Exit 252 234 216 198 180 162 144 126 108 90 72 54 36 18

Energy group

252 237 222 207 192 177 162 147 132 117 102 87 72 57 42 27 12
Energy group

[ ) Navigation

u-235

v u-235
v mt=1 total
v u-235
v u-235-mt=1 total to u-235-mt=1 total
u-235-mt=1 total to u-235-mt=1 total - Correlation coefficient matrix
u-235-mt=1 total to u-235-mt=1 total - Covariance matrix
v u-235-mt=1 total to u-235-mt=102 n,gamma
u-235-mt=1 total to u-235-mt=102 n,gamma - Correlation coefficient matrix
u-235-mt=1 total to u-235-mt=102 n,gamma - Covariance matrix
v u-235-mt=1 total to u-235-mt=18 fission
u-235-mt=1 total to u-235-mt=18 fission - Correlation coefficient matrix
u-235-mt=1 total to u-235-mt=18 fission - Covariance matrix
v u-235-mt=1 total to u-235-mt=2 elastic
u-235-mt=1 total to u-235-mt=2 elastic - Correlation coefficient matrix
/ u-235-mt=1 total to u-235-mt=2 elastic - Covariance matrix
s u-235 mt=1 total - Std dev by group
mt=1018 chi
mt=102 n,gamma
mt=16 n,2n
mt=18 fission
mt=2 elastic
mt=4 n,n’
v u-235
v u-235-mt=4 n,n’' to u-2:
u-235-mt=4 n,A"to u-235-gf=2 elastic - Correlation coefficient matrix
u-235-mt=4 n,n’' to u-235-mt=2 elastic - Covariance matrix
v u-235-mt=4 n,n’' to u-235-mt=4 n,n'
u-235-mt=4 n,n’' to u-235-mt=4 n,n' - Correlation coefficient matrix
u-235-mt=4 n,n’' to u-235-mt=4 n,n' - Covariance matrix
u-235 mt=4 n,n' - Std dev by energy
u-235 mt=4 n,n' - Std dev by group
v mt=452 nubar
v u-235
v Uu-235-mt=452 nupar to u-235-mt=452 nubar
t=452 nubar - Correlation coefficient matrix
t=452 nubar - Covariance matrix

Correlation Coefficient and
Covariance Matrix

4 vVvVVvVVYVYVYY

Color Map Plots

Standard Deviation
Graph Plots

v =
I v ou2ss

v u-235-mt=455 delay.fission.n to u-235-mt=452 nubar
u-235-mt=455 delay.fission.n to u-235-mt=452 nubar - Correlation coefficient
u-235-mt=455 delay.fission.n to u-235-mt=452 nubar - Covariance matrix
v u-235-mt=455 delay.fission.n to u-235-mt=455 delay.fission.n
u-235-mt=455 delay.fission.n to u-235-mt=455 delay.fission.n - Correlation c
u-235-mt=455 delay.fission.n to u-235-mt=455 delay.fission.n - Covariance n
0.75 s u-235 mt=455 delay.fission.n - Std dev by energy

09

g u-235 mt=455 delay.fission.n - Std dev by group
08 I v mt=456 prompt.fiss.n
g v u-235
0.45 8 v u-235-mt=456 prompt.fiss.n to u-235-mt=452 nubar
=] u-235-mt=456 prompt.fiss.n to u-235-mt=452 nubar - Correlation coefficient |
o ] u-235-mt=456 prompt.fiss.n to u-235-mt=452 nubar - Covariance matrix
046 v u-235-mt=456 prompt.fiss.n to u-235-mt=456 prompt.fiss.n

u-235-mt=456 prompt.fiss.n to u-235-mt=456 prompt.fiss.n - Correlation coet
0 s u-235-mt=456 prompt.fiss.n to u-235-mt=456 prompt.fiss.n - Covariance mai
u-235 mt=456 prompt.fiss.n - Std dev by energy
u-235 mt=456 prompt.fiss.n - Std dev by group
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ORIGEN nuclide concentration data (F71)

ORIGEN concentration data contain results from depletion, decay, and activation calculations.
* Easy selection of state information to display
« Easy display of nuclides or elements by identifier or category

« Easily display using different units
.File Edil View Run Help e

* NOTE: if Plot rendering is empty, -

veas Closetab  Print Cut Copy Paste Undo  Redo Find
then the decay data are missing
. . Naviet] —_—
and must be configured in the Tabie
° ° ° State 30 T+8.06398e+07
File > Settings > Environment > Stato 31 T+8.351380+07 ' . o
H State 33 T+8.92797e+07 e e e e T e
DeCddefd f|e|d State 34 T-+2.4696e+08 ] S e e LT s e e Sttt
' L i
Data filtering (via Opus) .
[elements] ; +~— pu23g v
[symnuc] u-235 pu238 —— u236 ‘ ’
u-236 0235
. u239 I
[ . |——mp239 ‘
[symnuc] filter set F — = ’ i134 |‘
[libtype] [ Light elements ol ‘ = ;":31 | ‘
[ Actinides i . | |=*= ubtotals
{7 Fission products 1F e ‘ - - Totals
[nrank] 7 * 01k otl e T?—T_A.—'ﬂ—:f f -
[plot units] ci B 001 AT ‘ —— . ..
i © 0 04 0.8 2 16 2 24 28
[time units] years Time (years)
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ORIGEN gamma data

Master photon data library provides both discrete and confinuous-energy gamma lines. Located at

SCALE/data/origen_data/origen.rev##.mpdkxgam.data.

« Open via File > Open ORIGEN
gamma data...

New file... #N
New ORIGAMI Automator project... 43N
Open file... #¥0

Open ORIGAMI Automator project...  {+380
Open ORIGEN concentration file...
Open UNF-ST&DARDS time series...

Open multigroup library...
Open continuous-energy library...
Open covariance library...

Open ORIGEN gamma data...

Recent files >
Recent ORIGAMI Automator projects

Reload ¥R
Save #S
Save as... 388
Save all
Close ®W
Close all 48w
Print ®P
Settings... 8,
Reset settings
Exit #¥Q
¥ OAK RIDGE
National Laboratory

ece s SCALE
File Edit View Run Help
Reload Save Saveas Close Print Cut Copy Paste Undo  Redo Find

Q6 Navigation

.:E- Table
bk-251 discrete

Filter

ag-115
ag-115m
ag-116
ag-116m
ag-117
ag-117m
ag-118 J. |
39-1 18m | 1 1 1 1 A i : 1
ag-119 0 0.03 0.06 0.09 0.12 0.15 0.18
ag-120 Photon energy (MeV)
ag-120m

- ag-120m discrete
ag-121
ag-122

| — bk-251 discrete ‘

AYVYVYVYVVVYVYVYY
Photons / disintegration

(=]

—

h™]

4VvVYVYyYy

gg_:llggm .:E- Table
s 24 123 continuous 39-1 23 continuous
ag-125
ag-126
ag-127
ag-128
ag-129
ag-130
al-26
al-28
al-29
al-30
am-239

0.036
0.03
0.024 ‘
0.018
0.012
0.006
0 1 1 1 1 1 T T i
0 1 2 3 4 5 6 7
Photon energy (MeV)

ag-123 continuous

'hotons / (MeV * disintegration)

VYVVYVYVVYVYYVYYYY
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Fulcrum geomeitry visualization

« Interactive geometry visualization

eoce

File Edit View Run Help

Robsd  Save  Saveas Gisetab Pt

06 Navigatin

Filte:

[ FODSC 02402 bounding NCTDX
n

shell
mavric
title
xslio
comps
geometry
arrays
definitions
sources
tallies.
parameters
importancemap
shell
shell
mtspiit
mtspiit
mtbinop
mimask
mtmask
mtmask
mtminmax
mtminmax
mtminmax
mimask
mtmask
mtminmax
mtminmax
mtmask
mtminmax
mimasi
mimask
mimasik
mtminmax
mtminmax

<

v HFIRinp
v document

“omps
paramelters

plots

Cut Copy Pasle | Undoe Redo | Find

« Support for most mesh data*

= SCALE

———Jpreeeepe——— D Seprepe——
|| FomD) Sdo(rD) 80 Mesheo Top XN |Liiluca)| Sde('D) G5 Masheo Top V) |Liiiuci)| Sde(rD) 6D Mashes
Material + outiine 20.9762x z00m ~| Showview origin Material B 2.0007x z00m 2| Show view origin Overlay [ 08902« z00m | Show view origin
Description
Response 1- ANSI standard (1977) neutron
flux-to-dose-rale faciors; unils:
{remih)l(particle/om2/s)
contours

Interactive

Geometry

Investigatio

X: 34.6472705; Y: -32.9862421; Unit: 6001; Mixture: 33 View origin: (21.7654, -7.03671,0)

2_bounding. NGTDoseRate._10-10-2001.inp : geomery (Line 2212) | | » 2_bounding NGTDoseRate_10-10-2001.inp - geometry (Line 2212) | « i
Top (CY)  Front (62) s duzayl 3D i |ediq Fomea) sded 3D i
Avaiable meshes Avallable meshes
v FO-DSC-F024P-P02_bounding NCTDoseRate_03-01-2 v FO-DSC-FO24P-P02_bounding NCTQyMgRate_03-01-2...
i65poNses. v Responses
Response 1 Response 1
Response 1 - abs. uncert.
Response 1 - rel. uncert

Overlay . »

Cylindrical
Mesh

A

View origin: (-95.0453, 39,1511, 255.905) View origin: (-33.6136, 41.9432. 255.905)

Contour count |25 |2

I 4-200+03 - 7.120403

2.476+03 - 4.200+03
[ 1460403 - 2.470403
8.59¢+02 - 1.460+03
5.076+02 - 8.50¢+02
2.99e+02 - 5.07e+02
1.766+02 - 2.990+02
1.04e+02 - 1.760+02
6118401 - 1.046402
[ | 3.60e+01 -6.11e+01
[ 2120401 - 3.60e+01

1.258+01 - 2128401
7.376+00 - 1.25¢+01
4.35+00 - 7.37e+00
2.56e+00 - 4.35+00
1.510+00 - 2.560+00
51e+00
89e-01
24e-01
09e-01
1.07e-01 - 1.82e-01

| H - 240
H
H .
H 206
H Scale
. © Logarithmic
| Linear
| [ " i Range
| Source  Custom [
Maximum  7.123846371119903+03
H
Minimum  1.294668396305586e-02
H
H
H |
H
L | H 5 I {

\ |
Interactive
Axial
Cut Planes

Overlay

View origin: (0, -12.2407, 255.905) Wiew origin: (-0.957867, -10.8006, 256.863)

*Currently supports: 3dmap, Mesh Importance Map, Mesh Source Map, and Denovo Flux File
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Activating the geometry viewer

- Via the Input Editor’s View...>View

‘o0 ® win SCALE
geomeiry bUTTOﬂ Or The DocumenT Rz:i:d Ed:aveVie“;aveH:sn |-('|)Ieo|:elab Print | Cut Copy Paste : Undo Redo : Find
Navigation geometry item’s popup context ee s

menu

mavric.aos100.inp

v document

« |f multiple geometry input blocks exist in the
document, a selection will be provided

@® «= Visualize

Select the geometry to visualize

geometry (line 119)

Cancel
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v mavric
title
xslib

Visualize

sources
tallies
parameters
importancemap

Q T Ak AE A A A AR AR A A A A A KA A A A A A A A A A A A A A A Viewgeometry 3BV I

10 ' Simplified model of the A0S-100

11

12 ' Alpha Omega Services Inc (AO0S)

13 ' International Isotopes Inc. of Idaho Falls, Idapo is the exclusive worldwide
14 ' distributor of the AOS Radioactive Material Trapsport Packaging System

AO0S=-100: Demonstrate use of MG importance m
RO v7-200n47g

Input Editor’s View
Geometry Button

Popup Context Menu
in Document
Navigation tree

33
e
35 ' Geometry Block - SCALE standard geometry package (SGGP)

36 '
37 read geometry

38 global unit 1

9 cylinder 1 8.255 25.40 -25.40

40 cylinder 2 10.795 27.94 -27.94

41 cylinder 3 20.955 27.94 -27.94

42 cylinder 4 13.335 40.64 30.48

43 cylinder 5 13.335 -30.48 -40.64

44 cylinder 6 35.56 45.72 -45.72

45

46 cuboid 99 139.7 -139.7 139.7 -139.7 152.4 -152.4

a7

48 media 3 1 1

4 media 1 1 2 -1

50 media 2 1 3 -2

Validation

Line: 26, Col: 32 /mavric/comps/wtptcomp Messages



Questions and discussion

e Future questions or issues can be sent to scalehelp@ornl.gov
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