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AMPX processing capabilities vital for SCALE

« SCALE relies upon AMPX for continuous energy - m-:.?
(CE), multigroup (MG), and covariance data libraries k. o
— MG and CE cross section data

l):ll:l Analyses
[T SAMMY

ORNL Nuclear Data

— Cross section uncertainty data to support Nu'c';ggr’;s:h‘z;‘t'l‘ons cross scton
sensitivity/uncertainty (S/U) methods 1 —
in SCALE B r ™ T
« AMPX processes ENDF/B-formatted nuclear data 'Y B /m.,,.!
evaluations to produce cross section libraries AQLE aex (g
p omputational modeling

AMPX Graphical User Interface

Data libraries released with SCALE 6.2:
+ CE ENDF/B-VII.0 and ENDF/B-VII.1
« 238-group ENDF/B-VII.O

« 252-group ENDF/B-VII.1

» 200n47g ENDF/B-VII.0 and B-VII.1
*  27n19g ENDF/B-VII.0 and B-VII.1

* Recommended covariance data library
— Evaluated and approximate covariance data
— Covariance data for all ENDF/B nuclides (neutron)
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AMPX nuclear data processing history

 AMPX processes data in evaluated nuclear data files (ENDFs) to

provide CE, MG, Covariance, and ORIGEN Data Libraries for SCALE e e
ENDF/B-I 1968 .

- AMPX developed and maintained at ORNL for over 40 years ENDE/BII 1970 2 vears
« 1990: ENDF Formats changed significantly with ENDF/B-VI release ENDF/B-III - 2 years
in 1990—AMPX could no longer process latest ENDF files for ENDE/BIV . "

SCALE I - years
ENDF/B-V 1978 4 years
« 1995—2002: Extensive AMPX upgrade to update AMPX to process o |
Iatest ENDF/B data ENDF/B-VI 1990 12 years
. . ENDEF/B-VII 2006 16 years
« 2008-2012: AMPX upgrades for generation of continuous-energy -
ENDF/B-VII.1 Dec 2011 S years

shielding libraries
ENDF/B-VIL2 or TBD

« 2002—2012: AMPX routinely processes latest ENDF/B Formats ENDF/B-VIII
(e.g., ENDF/B-VI & -VII.0 data libraries in SCALE)

« 2012 — Present: Modernization effort to implement SQA and modern
software design/development practices

» Last formal release as stand-alone in 1977

* Current version available with SCALE 6.2
%OAK RIDGE
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ENDF structure

File 1: General information l « Other information
exists in ENDF

containing covariance
and decay information

File 2: Resonance parameters

File 3: Point-wise reaction cross sections * The information listed
here is used to

Files 4 and 5: Kinematic data for g_ene_rated MG and CE
incident neutron. libraries

File 6: Kinematic data. Angular and exit energy
correlated

Files 12, 13, 14 and 15: Gamma yield kinematics l
_' OAK RIDGE
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AMPX modular code system

Runtidme SCALE
S| o252 --- oo SR |
= ampxlib ’ broaden I|pton jamaican ajax = prilosec | L ceextract ’ — cadillac ’ = ampx ’ H bonami
endeib’ = charmin ’ makpen ’ - kinkos’ = alpo - rade ’ -cereader’ -cognac’ = scheduler |4 centrm
samrml’ = combine ’ pickeze ’ - kinzest’ = camels = simonize ’ - cetestlib ’ - covcomp’ - testcases ’ - lava
scalelib = compare ’ polident ’ - y12 ’ = clarol - smiler’ = platinum ’ = covconv ’ - testprog ’ = pmc
prell ’ = compress’ prude - fabulous’ = tabasco ’ - purm ’ = coverr - shell ’ = xsdrn
= extract splicer = filter ’ - worker’ = puff_iv - wax
= funccalc ’ tgel - malocs’ = worm ’
- jergens tomato -paleale’ - x10 ’
- linear zest

%

OAK RIDGE

National Laboratory



The most important AMPX modules

* Polident:

— Reads the point-wise data from the ENDF library
— Reconstruct point-wise cross section data from resonance parameters

* broaden: Doppler broadens the point-wise data
» y12: reads the kinematic data from the ENDF file
» x10: groups average point-wise data and kinematic data

 jamaican and platinum: combine point-wise data and kinematic data into
continuous energy libraries

 puff_iv: processes covariance data

%OAK RIDGE
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Processing MG libraries

Unresolved
PURM Range present
(process unresolved . Thermal
resonance data) ENDF evaluation moderator
data present
[ POLIDENT 1
(produce 1-D point-wise)
Y12
(thermal
[ BROADEN J kinematic data in
i (Doppler broaden data) e cosine moments)

(kinematic data in cosine
moments)

TGEL
(redundant 1-D)

, J J

X10
[ (generate 1D and 2D group-wise data) ]

~—

[ Generate Lambda values

¥

Generate Homogeneous and

Heterogeneous f-Factors OAK RIDGE
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Processing CE libraries

(

(produce 1-D point-wise)

POLIDENT

Jo—

|

BROADEN
(Doppler broaden

data) ]

[

TGEL

(redundant 1-D) ]

A 4

ENDF evaluation

h 4

[ (double differential kinematic data) )

Y12

[

PURM
(generate pro
tables)

bability J

Unresolved
range present

_,[

PLATINUM
(create final library)

\ 4

Y12
(thermal double-differential
kinematic data)

JAMAICAN
(convert 2-D to
probability
distributions)

Thermal
moderator
data present

J

%
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Processing libraries

i e R
 Edit templates with relevant & « 4 =1 a:

i @ ‘:9 ,@ ’J\ ,i Q~ Search (88+1)
Start Page

2% mg_templates.tem (x] [ 2% ce_templates.tem OI 2% covariance.tem X IE] point_z... Palette €3

parameters LT

1

2 point=result/point_ broaden=result/broaden_

3 temperatures=<293.0 800> (). combine_cov (). combine_mgs
4

5

3

@ = ¥ Custom Templates

v Full Templates

input=input/point
=gndf/LibraryTests

Input to define MG parameters $ LI N REE {). gamma_ce

(). master (). neutron_ce

- Expand to generate input i

=neutron_mg
master=result/neut_ temperature=293

Edit in Editor pane or GUI | | ¢ ariaenlih

Configure neutron_mg

10 broaden=result/broaden_ neutgroups=252 - 1 "
11 thermalgroups=97 weighting=4 Use: (¥ broaden result/broaden_ ‘7&'“( file |
12 thermaltemp=<293.0 800> File name for broadened data. The data are assumed to exist. A unique tag name for the nuclide will be appended. The
‘ file needs to contain point data to the tempera given in temg variable. B

13 input=input/neut_
evals=endf/LibraryTest.xml
end

=bondarenko

files for AMPX

| |
 Available for MG, CE, and
) )
a . 18 nld=resu - perature=293 neutgroups Number of thermal groups.
19 thermalgroups=97 o
Cova rl a n Ce I I b ra ry 20 SigO=<1?0E8 1000000.0 100000.0 10000.0 100d Use: () "eUtUserdel| Use astandard AMPX neutron group structure

21| temps=<293.0 800> SR
22 input=input/bond_252_ evals=endf/LibraryTes

]
r I n 23 - end
24 ] =bind_mg Energy boundaries for the neutron groups (eV

25 master=result/master_252_ neutron=result/ne

Use: v/ neutgroups 5,
Number of neutron groups to use.

esult/broaden| yse / thermalgroups g,

rtial

Use

) X Use gamgroups |,

26 addbond=yes bond=result/bond_ input=input/b :
27 evals=endf/LibraryTest.xml Number of gamma groups to use
28 -~ end Use gamuserdef | yse a standard AMPX gamma group structure
29 &I =combine_mgs
30 master=result/FinallLibrary252 Use gambounds
31 indmaster=result/master_252_
20 ; i s bipdEio 10 o 2 dElin
SSH Command Window | Tasks List (2 g Energy boundaries for the gamma groups (eV)

@ point_fe56.inp AmpxRunner finished Use: [ weightuser| yse a standard AMPX weighting function

@ point_hl.inp AmpxRunner finished s

@ point_ol6.inp AmpxRunner finished Use: (¥ weighting [ Maxwellian - 1/E - fission spectrum - 1/E a

@ point_pu239.inp AmpxRunner finished ‘Weighting function to use to create multigroup data

@ point_pu240.inp AmpxRunner finished Use: [ | tmax[300.0

@ point_u234.inp AmpxRunner finished Temperature of Maxwellian spectrum in weighting function (K) if the weighting function contains a Maxwellian part. If

@ point_u235.inp AmpxRunner finished a Watt fission spectrum is generated this is the value of a.

Total: 14 ———
| oK | | Cancel | e
Add Scheduler(s) Add Task(s) (Re)Schedule upaarte >tatus T T UNST T T Kerum NO 1crescnedule
| - -
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Processing CE libraries (continued)

% & A-BDE&

L ] n L ]
- Edit input files T
=shell -
ajax alpo broaden cadillac

1
2 In -sf /Users/dw8/ampx/endf/svn_endf/endf7/neutrons/n-092_U_235.endf ft11feol
3 In -sf ${RTNDIR}/../../../result/broaden_u235 ft34f00l camels ceextract charmin clarol
4 end
5/8 =pickeze cognac combine compare compress
s :55339‘3’?”% covcomp coveony coverr extract

$S$
8 1§ 1 1s 41 e t fabulous fabulous_urr filter funccalc
9 2$$ 9228
10 4$$ -1001 -1002 1018 -1102 irfactor irffachomo jamaican jergens
QL | 5+ 203 t kinkos kinzest lambda lava
12 end
13 linear lipton makpen malocs
14E =jergens
15 -1$$ 211 3000000 e N malt mg_to_kin paleale pickeze
16 0ss 0 30 18 1s5 1 e platinum polident prell prilosec
17 2%% 1.0E-5 2.0E7 e t
18 3$$ 2099 @ - prude puff_iv purm purm_up
19 4% 300.0 4.8356 1273000.0 820800.| . .
20 t U rade shell simonize smiler

se:
21 end splicer tabasco tgel tomato
22 If processing thermal moderator data or free gas data the lower energy limit
23 =y12 2 worm x10 | y12 zest
24 eps=le-3 ndf=11 kin=32 mat=9228 id{ free
» Input Specifications

25 zap=1 awp=1.0 for= nl=5
26 end If present generate free gas data » MyPalette
278 =x10 Use:
28 type= igm=252 ipm=47

29 iftg=163 id=9228

If processing free gas, the mass ratio to use
30 master=21 logwt=30 matwt=99 mtwt=2| =

31 kin=32 tab1=35 pot=1.15860E+01 Use:

32 title=u235 9228 endf REL1 REV7 MOD|

33 end If processing free gas, the free atom scattering cross section

34 T =shell e —

35 cp ft21feel ${RTNDIR}/../result/ma B

36 end

37 Space separated list of Temperature(s) in Kelvin at which to generate free gas data
38 =shell

BQT cp ft21fe0l ftiefeel Use: e

40 end

aE =y12 Do we want to apply the form factor for Klein-Nishina scattering

42 eps=le-3 ndf=11 kin=45 mat=9228 id{

azT zap=0 awp=0.8  for=leg nl=5 Use: ( awp[10

44 end X

45 =x10 If given. only process kinematic data for particles with this mass ratio
46 type= igm=252 ipm=47 Use: (¥ zap|[;

47 iftg=163 id=9228
48 master=41 logwt=30 matwt=99 mtwt=2(

If given, only process kinematic data for particles with this ZA value

! for

SSH Command Window

Use Generate data in legendre coefficients :

OK Cancel

%OAK RIDGE
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Generating a SCALE cross section library

* Example files template and input files are located in the
Ampx/examples directory in SCALE installation

- ExSite is located in Ampx/exsite/bin/exsite in SCALE
iInstallation

 AMPX only runs on Linux and Darwin

* [f needed ExSite can be used on a Windows platform to
prepare the input files provided, then the absolute
pathname option is used in the template files

%OAK

RIDGE
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Generating a SCALE cross section library (continued)

exsite File Edit View Navigate Benchmark Scheduler W& @ Team Tools Window Help

ExsiteAmpr

a Expand Template

@ = @ % \éj @ @ ﬁRead new ENDF data
_- Scheduleriisg]  Extract Code Header
W

Zu  AmpxRunner:Configuration to run AMPX locally

Recent Pro,

ORACLE

OAK RIDGE
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Generating a SCALE cross section library (continue

TRELICES-Y 1 B0 1§ @@il&; 4ald B

trvices I Files | Projects |SchedulerLlst0 Benchmarks

£

AmpxRunner:Configuration to run AMPX locally

Steps Collect Endf Files (1. from 3)

1. Collect Endf Files
2. Parse Endf Files
3. Select Output

S

<no recent project>

Select ENDF data files to include

Add Remove

Help < Back Next > Finish Cancel

SSH Command Window Tasks List ptab Tasks List awr l Tasks List awr Tasks List l Tasks List
@ nuclat_ac225.inp AmpxRunner finished
@ nuclat_ac226.inp AmpxRunner finished
@ nuclat_ac227.inp AmpxRunner finished

%
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Generatinga S

CALE cross section library (continue

”@”8@3/’(@@@&30,@

=)

I SchedulerList €3 | Benchmarks
n to run AMPX locally

Steps

unittem ' | A ce_ac226.inp

Collect Endf Files (1. from 3)

library.tem €% | Start Page

1. Collect Endf Files
2. Parse Endf Files
3. Select Output

Name

[ endf

LibraryTest.xml
: LibraryTest.xml_config

|| n-001_H_001.endf
|| n-008_0_016.endf
|| n-013_Al_027.endf
| n-026_Fe_056.endf
| n-040_Zr_091.endf
| n-092_U_234.endf
|| n-092_u_235.endf
' n-092_U_238.endf
| n-094_Pu_239.endf
| n-094_Pu_240.endf
| photoat-001_H_000.endf
__| photoat-008_0_000.endf

|| photoat-026_Fe_000.endf
|| photoat-040_zr_000.endf
|| photoat-092_U_000.endf

| photoat-094_Pu_000.endf

_ tsl-HinH20.endf
|| tsl-ZrinZrH.endf

File Format:  All Files

Date Modified

Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM
Friday, October 2, 2015 10:32 AM

<>

Cancel

SSH Command Window l Tasks List ptab I Tasks List awr I Tasks List awr l Tasks List I Tasks List ITasks List nuclat jam new €

THHHEHEHEA

nuclat_ac225.inp AmpxRunner finished
nuclat_ac226.inp AmpxRunner finished
nuclat_ac227.inp AmpxRunner finished
nuclat_ag107.inp AmpxRunner finished
nuclat_ag108.inp AmpxRunner finished
nuclat_ag109.inp AmpxRunner f‘mshed

R S W S e e fbemd

OAK RIDGE
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Generating a SCALE cross sec

ER G BE

@ | Benchmarks

locally

Steps

BEIDad& e &4l

unittem ' | A ce_ac226.inp '

(library.tem €3 | Start Page 3

Collect Endf Files (1. from 3)

1. Collect Endf Files
2. Parse Endf Files
3. Select Output

/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-001_H_001.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-008_0_016.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-013_Al_027.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-026_Fe_056.endf
/Volumes/scale/release/6.2bS /Ampx/examples/endf/n-040_Zr_091.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-092_U_234.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-092_U_235.endf Insta
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-092_U_238.endf

/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-094_Pu_239.endf

/Volumes/scale/release/6.2b5 /Ampx/examples/endf/n-094_Pu_240.endf Add s
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/photoat-001_H_000.endf instal
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/photoat-008_0_000.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/photoat-026_Fe_000.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/photoat-040_Zr_000.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/photoat-092_U_000.endf
/Volumes/scale/release/6.2b5 /Ampx/examples/endf/photoat-094_Pu_000.endf
/Volumes/scale/release/6.2bS /Ampx/examples/endf/tsl-HinH20.endf

/Volumes/scale/release/6.2b5S /Ampx/examples/endf/tsl-ZrinZrH.endf

) e e e e e e e e o e e e e

Select ENDF data files to include
Add Remove

Help < Back Next > Finish Cancel

SSH Command Window Tasks List ptab | Tasks List awr Tasks List awr Tasks List Tasks List | Tasks List nuclat jam new £ _

@

(53]
@
@

nuclat_ac225.inp AmpxRunner finished
nuclat_ac226.inp AmpxRunner finished
nuclat_ac227.inp AmpxRunner finished
nuclat_ag107.inp AmpxRunner finished

%

tion library (continued)
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enerating a SCALE cross section library (continued)

S e gl & A ElIlil&_SQ,@anB

library.tem €| Start Page &

B

Projects | SchedulerList €3 | Benchmarks

ner:Configuration to run AMPX locally Create Endf File Listing

Steps Parse Endf Files (2. from 3)

1. Collect Endf Files
2. Parse EndfFiles
3. Select Output

Install Plugins

Add support f
installing plu¢

Read Endf information ...
Parsing:
/Volumes/scale/release/6.2b5/Ampx/examples/endf/ts|-ZrinZrH.endf

Help < Back - Finish Cancel

—

SSH Command Window Tasks List ptab I Tasks List awr Tasks List awr Tasks List Tasks List | Tasks List nuclat jam new €3 _

nuclat_ac225.inp AmpxRunner finished

@ nuclat_ac226.inp AmpxRunner finished %OAK RIDGE
@ nuclat_ac227.inp AmpxRunner finished S

@ nucla(  agl07. |np AmpxRunner ﬁnlshed National Laboratory
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Generating a SCALE cross section library (continued)

ﬁl@?ﬁf\_@@i@@»@@%

Benchmarks unittem ' [ A ce_ac226.inp 1 library.tem €3 | StartPage

Steps Select Output (3. from 3)

1. Collect Endf Files
2. Parse Endf Files
3. Select Output

Please review the configuration file.
You have thermal moderators

Select Output

Help < Back Next > Finish Cancel

SSH Command Window | Tasks Listptab | TasksListawr | Taskslistawr | Taskslist | TasksList |Tasks Listnuclatjamnew @[
@ nuclat_ac225.inp AmpxRunner finished
@ nuclat_ac226.inp AmpxRunner finished
@ nuclat_ac227.inp AmpxRunner finished
~”

nurlat 3A107 inn AmnvRinnar finichad

OAK RIDGE
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Generating a SCALE cross section library (continued)

LW S RDE&S & 40

library.tem 1| StartPage &

Steps Select Output (3. from 3)

1. Collect Endf Files
2. Parse Endf Files
3. Select Output

Please review the configuration file.
You have thermal moderators

Select Output

Save As: LibraryTest.xml

[ endf

<>

Name ~  Date Modified

Cancel

<>

File Format: | All Files

New Folder Cancel Save

%OAK RIDGE
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Editing the generated configuration file

« Unfortunately, the configuration file may need some hand editing for the
thermal moderators

- ENDF does not always use the same material number as stated in the file

« The ZA given for the thermal moderator is not always correct
<ConfigFi le>

<!-- metastable nuclei for which the scale id is different from the real za value -->
<metastable>
</metastable>

<!== nuclei for which the scale id is different from the real za value -->

<specialNuclei>
<nuclei endf="125" realza="1001" scaleza="8001001" name="hfreegas" /> <!-=- for hl SCALE uses ID=8001001 -->
<nuclei endf="128" realza="1002" scaleza="8001002" name="dfreegas" />

</specialNuclei>

<!== thermal nuclei -->
<thermal>
<nuclei endf="1" realza="101" > <!== thermal evaluation h_h20 -->
<fastMat endf="125" scaleza="1001" name="h-1" /> <!--= bound with fast evaluation hl uses SCALE ID=1001 -->
</nuclei>

<nuclei endf="58" realza="158" > <!=~ thermal evaluation zr_zrh -->
<fastMat endf="4028" scaleza="1040091" name="zr91-zr5h8" /> <!—- bound with fast evaluation zr9l1 uses SCALE ID=1040091 -->

</nuclei>
</thermal>
</ConfigFile>
%OAK RIDGE
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Editing the generated configuration file (continued)

ExsiteAmpxDist 201510222201

R D 2 2l B fARDEdL S4a0 s

Services | Files | Projects | SchedulerList &
(]

21 AmpxRunner:Configuration to run AMPX locally

Doenchmarks [ ©[ g9 unttem = [ A cosczzoimp 1] g

3| startpage 3 [ ] LibraryTestxml_config £ | g mg_templates.tem €

Bigied

B B-8- QT =]

39 nld=result/neut_ temperature=293 neutgroups=252
40 thermalgroups=97

41 | sig0=<1.0E8 1000000.0 100000.0 10000.0 1000.0 100.0 10.0 1.0 1.0E-6>
2

43| input=input/bond_252_ evals=endf/LibraryTest.xml

aa L end

a5

6 '

47 ' Combine the libraries generated by neutron_mg and bondarenko
8 ' into one MG library. Also sets a title and parameters

49 ' needed if using the CENTRM option in SCALE.

50 '

51 Pl oot Lhat wou muct 1d = if o intond + I

v Custom Templates

g (). test

2 ' Generate 1d broadened cross section data.

3 ' Desired temperatures are given in temperatures ¥ Full Templates

; —point1d ~| ©. combine_cov (). combine_mgs ()
6 point=result/point_ broaden=result/broaden_ (). master (). neutron_ce 0.
7 temperatures=<293.0 800> .

8 input=input/point_ v Partial Templates

9 evals=endf/LibraryTest.xml ¢ bind_mg 0.
10 end

1 (). bondarenko_prob 0
12

13 * Generate a MG library for incident neutrons containing SLEEREE £
14| ' 1d and 2d neutron data P 0.
15 ’

16 =neutron_mg 0. libresource 0
17 master=result/neut_ temperature=293 §

18 broaden=result/broaden_ neutgroups=252 (). neutron_ce_partial_new £,
19 | thermalgroups=97 weighting=4 0. point1d 0.
20 thermaltemp=<293.0 800>

21 input=input/neut_ 0. puff

22 evals=endf/LibraryTest.xml v Unit Tests

23 end

24 (). allnucinf (). allnuclat

25 . .
26 ' Generate NR bondarenko data. A neutron library generated §). cf_trans_menp_unit £, <f_trans_unit
27 ' by neutron_mg is needed. The desired background values are P

28 * given in sig@ and the desired temperature are in

29 ' temps.

30 '

31 ' Please note, that AMPX can also generate NR f-factos using data

32 * from the probablity table in the URR region. Use

33 ' template ptable to generate probablity tables

34 ' (see ce_templates.tem for an example) and the use

35 ' template bondarenko_urr

36 :

37 =bondarenko

38 master=result/bond_ broaden=result/broaden_

covariance 0. gamma_ce

origenlib

bondarenko
ce_library_table
ffactors
libraryhtm!
neutron_ce_partial
neutron_mg

ptable

). cf_leak_unit

(). menp_inf

SSH Command Window Tasks List ptab I Tasks List awr Tasks List awr Tasks List

Tas st Tasks s e new € [ |

nuclat_ac225.inp AmpxRunner finished
nuclat_ac226.inp AmpxRunner finished
nuclat_ac227.inp AmpxRunner finished
nuclat_agl07.inp AmpxRunner finished
nuclat_ag108.inp AmpxRunner finished
nuclat_ag109.inp AmpxRunner finished
nuclat_agl110m1l.inp AmpxRunner finished
nuclat_agl11.inp AmpxRunner finished
nuclat_ag112.inp AmpxRunner finished
nuclat_ag113.inp AmpxRunner finished
nuclat_agl14.inp AmpxRunner finished
nuclat_ag115.inp AmpxRunner finished
nuclat_ag116.inp AmpxRunner finished

nurlat an117 inn AmnvRunnar finichad

IHHHHEEEEEEEEHA

Total: 1125 Finished: 769 ' Running: 22 Pending: 334 ' Failed: 0

Add Scheduler(s) Add Task(s)

(Re)Schedule Update Status | Remove Unschedule Rerun

No automatic reschedule B

8:20

[INS

%
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Editing the generated configuration file (continued)

EXSIEAIMPXUVISL £

. = = =
v Partial Templates A‘ @ m i @ @ @ @ gj
3. bind_mg unittem | A ce_ac226.inp | g® librarytem © | StartPage | ] LibraryTest.x
(). bondarenko_prob BB Qx5 ¢ &R G0 B
1 L]
(). ceawrup |
2 ' Generate 1d broadened cross section data.
(). gamma_mg 3 ' Desired temperatures are given in temperatures
4 '
() libresource 5 =point1ld
(0, [ R e e e 6 point=result/point_ broaden=result/broaden_
7 temperatures=<29370_3?ﬂ€1d
[()Apohnld 8 input=input/paint
9 evals=endf/LibraryTest.xml
(). puff 10 end
¥ Unit Tests 1n
12 '
(). allnucinf (). allnuclat 13 ' Generate a MG library for incident neutrons containing
14 1d and 2d neutron data
(). cf_trans_mcnp_unit () cf_trans_un 15
(). mcnp_lat 16 I =neutron_mg
17 master=result/neut_ temperature=293
18 broaden=result/broaden_ neutgroups=252
19 thermalgroups=97 weighting=4
20 thermaltemp=<293.0 800>
21 input=input/neut_
22 evals=endf/LibraryTest.xml
23 - end
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Editing the generated configuration file (continued)

Configure poin

Use: v POINt racuit/point_ Select file
Output file name for point data. A unique tag name for the nuclide will be appended.

Use: [ | ®PS 0.001
Precision to which to create the grid in the resolved resonance range.
Use: v~ broaden yoq.1t/broaden_ Select file

Output file name for broadened data. A unique tag name for the nuclide will be appended.

Use: ~ temperatures293.0 800.0

List of temperatures to broaden the data to (K).
Use: reactions

List of MTs to broaden. By default 1 (total), 2 (elastic), 18,19,20,21 and 38 (fission) and 102
(capture) are broadened

Use: ] Mtoption none <

Add additional reaction values to be broadened

Use: v INPUt jhhut/point_ Select file
Name of the AMPX input files to create. Tag name will be appended

Use: v evals endf/LibraryTest.xml Select file
Pick Endf xml summary listing or an endf file

Use: [ | absolute
Should files names in the input file appear as typed

OK Cancel
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National Laboratory



MG library templates

* For multigroup libraries, the following templates are needed
— point1d
— neutron_mg
— bondarenko_prob or bondarenko
— bind_mg
— combine_mgs
* |f there are no thermal moderators, Template Master combines all the
above steps into one template

* Thermal moderators are more complicated, as thermal evaluations
from one ENDF file must be combined with one or more fast
evaluations from a different ENDF file
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MG library templates (continued)

Generate a MG library for incident neutrons containing
‘ 1d and 2d neutron data
] =neutron_mg
master=result/neut_ temperature=293
broaden=result/broaden_ neutgroups=252
thermalgroups=97 weighting=4
thermaltemp=<293.0 800>
input=input/neut_
evals=endf/LibraryTest.xml
end

Generate NR bondarenko data. A neutron library generated
by neutron_mg is needed. The desired background values are
given 1in sig® and the desired temperature are in
temps.
] =bondarenko
master=result/bond_ broaden=result/broaden_
nld=result/neut_ temperature=293 neutgroups=252
thermalgroups=97
sig@=<1.0E8 1000000.0 100000.0 10000.0 1000.0 100.0 10.0 1.0 1.0E-6>
temps=<293.0 800>
input=input/bond_252_ evals=endf/LibraryTest.xml
end
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MG library templates (continued)

g

1
2 ' files generated from neutron_ce_partial need to either be run
3 ' with ampxrte and the environment variable SCALEXS=yes
1 4 'or
. 5 ' run ceawrup on the generated files with ampxrte and the environment variable SCALEXS=yes
2 ' files ge 6 ' this is needed as currently the CE libraries need to be in big-endian format
3 ' with amp 7 =neutron_ce_partial_new
4 ' or 8 fileversion=1.1 ptable=../result/ptable_
9 libfiles=result/lib/
5 ' run ceaw 10 temps=<293.0 565.0 600.0 900.0 1200.0 2000.0 2400.0>
6 ' this is 11 broaden=../point/result/broaden_ point=../point/result/point_
12 input=input/ce_ evals=/Users/dw8/ampx/endf/svn_endf/Endf.xml
7 =neutron_c 13 L end
8 fileversio 14
: : — 15 & =libresource
9 libfiles=r 16 location=result/lib_final/ temps=<293.0 565.0 600.0 900.0 1200.0 2000.0 2400.0>
10 temps=<293 17 input=result/ce_v8.0.endf.xml evals=/Users/dw8/ampx/endf/svn_endf/Endf.xml
11 broaden=.. 18 - end
o s 19
12 input=inpu 25 =ceawrup
21 libfiles=result/lib/ final=result/lib_final/
22 mass=/Users/dw8/scale_data/data/scale.rev39.sclib
23 temps=<293.0 565.0 600.0 900.0 1200.0 2000.0 2400.0> input=input/ce_awr_
24 evals=/Users/dw8/ampx/endf/svn_endf/Endf.xml
25 - end
26

Expanding templates|

Ok
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This will generate input files that can be viewed in ExSite

A-BD @& e 405

LNV A WN
{1

WWWNNNNNLDRNNRNRN S e e e e
NEPOOURIOUARWUNRLROSOOLIOU &EWNRS
{1 r o r o r

34
35 T
36
37
38 T
39

40 &

unittem | A ce ac226.inp
e B-B-Q7SE

=]

=shell

ln -sf /Users/dw8/ampx/exsi
ln -sf ${RTNDIR}/../result/
end

=pickeze

-1$$ 3000000

0ss 34 35

1s$ 1 1s 41 e t

2%$ 9228

4$$ -1001 -1002 -1018 -1102
S5%x 203 t

end

=jergens

-1$$ all 3000000 e
0SS 0 30 18 1ss 1 e
2%% 1.0E-5 2.0E7 e t
3$$ 2099 0 4

library.tem | StartPage || | Lib
PHLERiEgux 0 F

te/exsite/AmpxExamples/endf/n-092_U_235.endf ft11f001l
broaden_u235 ft34f00l

4%+ 300.0 4.8356 1273000.0
t
end

Use: (v ndfiyy

Logical unit of ENDF file to process

=y12
eps=le-3 ndf=11 kin=32 mat:
zap=1 awp=1.0 for=leg nl=!

Use: (v| matigoog

Material number to process

end
=x10
type=neutron igm=252 ipm=0@

Use: (v kin '3

Logical unit of output kinematic file

iftg=156 id=9228
master=21 logwt=30 matwt=9!
kin=32 tab1l=35 pot=1.15000
title=u235 9228 endf REL1
end

=shell

Use: [ Point _;

Logical unit of file containing 1d point data

If less or equal to 0, the point wise data will not be generated

cp ft21f001 ${RTNDIR}/../ri
end

=shell

cp ft21feel ftiefeel

end

Use: v id 9228
ID to be used on the kinematic and 1d point file

If less or equal to 0, this will be the same as the mat number on the ENDF file

=y12

mat=92235 kin=42 point=45

awr=233.025 pot=1.15000E+
nl=5 emax=5.05 temp=293.0

Use: (V| ePS 1e-3

Precision to which to generate the grid

for=cos
end

=pickeze

Use: (v nl'g

If saving in legendre coefficients of cosine moments the number of moments to generate

0ss 34 41 e
1 11s 1 2et

Use: [] emax 5 o5

2$$ 9228 4s8% 2
Sk 203 0

oK Cancel

nuclat_ac225.inp AmpxRunner finished
nuclat_ac226.inp AmpxRunner finished
nuclat_ac227.inp AmpxRunner finished
nuclat_agl07.inp AmpxRunner finished
nuclat_ag108.inp AmpxRunner finished

v AMPX M
ajax
camels
cognac
covcom|
fabulous
irffachol
kinzest
lipton
mg_to_k
polident
puff_iv
rade
splicer
worm

» Inputs)

v MyPalet
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Input files can be run as follows

* From the command line using the usual SCALE commands
(ampxrte is the preferred way)

* From the graphical user interface (GUI) if pressing the Ampx
button (if set up correctly - see next slide)

* From the GUI in batch mode, if the system does not have a
gueuing system
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PINR DE & 20 & 5 A
|Dﬂ&|.ﬂ&|m| SchedulerList £ @

AmpxRunner:Configuration to

&

Change Scheduler
Remove Scheduler
Move Up
Move Down
Make default

[y
| ® W~ U

Description:

=plckeze

-1$$ 3000000

0ss 34 35

15§ 1 1s 41 e t
2%$ 9228

4s$ -1001 -1002 -1018 -1102

Name: AmpxRunner

Configuration to run AMPX locally

Type: local ]
Host:

Directory: Select
Scheduler: /Users /dw8/ampx/ampx_scale/build/install /bin/scheduler

RSH command:

Custom Data <
Program: /Users /dw8/ampx/ampx_scale/build/install/bin/ampxrte Select
Switches:

Output Extension: out V| Retrieve | Append
Message Extension: msg V| Retrieve
Cancel OK

44, [ for=cos

45 end

46

47 =pickeze

48 0ss 34 41 e

49 1 11s 1 2 e t
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To test the new libraries, there are a few templates
that set up SCALE input files

* Allnucinf: infinite medium cases for all nuclides in the library
* Allnuclat: pincell cases for all nuclides in the library
- cf _leak_unit: 2°2Cf source in a sphere for each nuclide

e cf_trans_unit: transmission through a block of material for
each nuclide
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Intermediate resonance factors

* The templates outlined above generate narrow resonance
factors (Bondarenko-factors)

* In conjunction with some SCALE modules, AMPX can also
generate intermediate resonance (IR) factors using
homogeneous and heterogeneous lattices

* The current SCALE libraries contain homogenous IR factors
for Z >40 and heterogeneous |IR-factors for some selected
nuclides

* The template ffactor generates input files for homogenous
IR factors
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Summary

- AMPX is used to generate MG and CE libraries for SCALE

» Covariance libraries and decay libraries can also be
generated

» With the help of ExSite, it is easy to generate SCALE
libraries from ENDF data

» Templates in ExSite generate SCALE input files to
demonstrate how the MG and CE libraries are to be used

%OAK RIDGE

1 Labor



