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AMPX conversion to double precision

AMPX is a module code system with many modules to manipulate
endf, point-wise, CE, MG and covariance data. Some are also
distributed with SCALE
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AMPX conversion to double precision

- All the programs needed to create MG libraries have been converted
- polident, broaden (point-wise cross section)

- y12, x10, flange6, simonize (scattering matrices, MG libraries)

- Many of the modules needed to create continuous energy libraries have
been converted.

- Library functions have been converted to use double precision internally

- Library functions to read/write endf, point-wise data and MG data been
written to make file access consistent across modules.
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Effective Radius Uncertainty in PUFF-IV

* New format proposal for Radius uncertainty in ENDF

* SAMRML (used in PUFF-IV to generate derivatives) was
enhanced to calculate derivatives with respect to the true and
effective channel radius

* This allows to use full correlation between radius and
resonance parameters - if given in ENDF file.

* PUFF-IV reads and uses the TENDL radius uncertainty using
the new format proposal.

* A patched version of PUFF-IV has been prepared and is
available upon request.
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Ni58 Tendl-2008 endf files

Elastic Capture
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AMPX Nuclear Data for SCALE 6

 ENDF/B-VL.8 238 neutron group general purpose library

 ENDF/B-VII.0 238 neutron group general purpose library

* ENDF/B-VL.8 200 neutron/47 gamma coupled shielding library

 ENDF/B-VII.0 200 neutron/47 gamma coupled shielding library

* ENDF/B-VII.0 27 neutron/19 gamma coupled library primarily
to perform adjoint discrete ordinance calculations.

 ENDF/B-V, ENDF/B-VI.8 and ENDF/B-VII.0 continuous energy
libraries

* Comprehensive Covariance library for use with all libraries.
Low-fidelity data are used if no other data are available.

Library features

* Full range Bondarenko factors for multi-group libraries
* CE Data for Resonance Region self shielding
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New ORIGEN Depletion Data libraries for SCALE

« Decay and fission product libraries are update using ENDF/B-VII.0 data.

« Cross section libraries are generated from the JEFF-3.0/A Joint Evaluated
Fission and Fusion File special purpose activation files.

— JEFF data are processed with AMPX modules LIPTON, BROADEN and
PRILOSEC using a LWR fuel pin flux.

— Cross section data are generated for

« 238-group neutron (thermal applications)

200-group neutron (fast applications and shielding)

44-group neutron (collapsed version of 238-group)

47-group neutron (BUGLE shielding library structure)

199-group neutron (VITAMIN-B6 library structure)
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Creating new VITAMIN-B6 and Bugle library

 ORNL is preparing a new VITAMIN-B6 library based on ENDF/B-
VII.O

* 199n/42g
(neutron groups are similar to 200n/47g group library
gamma groups differ)

* Weighting is different from 200n/47g library to closely mirror the
previous VITAMIN-B6 library

 KERMA factors will be produced using NJOY
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Collapse VITAMIN-B6 to BUGLE
199n/42g — 47n/209g

Flow Baifle Pressure Vessel
(SS8304) {A5338)
Core Barrel Cavity
Coolant (55304) (Void)
(H.0) | ! /

PWR wSiio E NI
Model +Fe+2r) 7 e —— bwr core
e : . B ’ . ' 1012 — pWr core
| P _IA‘ :Iu A 'L ) (L LI)ZEF dli)gncomer
Dimensions (cm) ¢ EE §§ § g- é § 5 — concrefe
— (2] 1] —_ N E
= 10
Pressure Vessel 10
(A533B) b v
Core Barrel Cavity 10t 107 107 10" 10° 100 100 100 100 100 10° 100 10°
C&Oloa)nt =aRY) (Void) Energy [ev]
2 }
Core I ‘Cc'ar;crete
BWR U, +H,0 " Shield
Model +Fe+Zr) Ry
| LUNLL T
Dimensions (cm) ¢ & 88 g3 = 2
Gos LU R B

Anticipated release of new BUGLE library is 2011

OAK
RIDGE

National Laboratory

9 Managed by UT-Battelle
for the Department of Energy

paradigm shift




Consistency checks

« ENDF files created at ORNL are checked in the AMPX code system
— MG libraries are created

— Covariance matrices are produced and plotted.

* New endf files checked and sent to NNDC are:
— Ti46, Ti47, Ti49, Ti50
— Cr52 Cr53
— Ni58, Ni60
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Template engine in ExSite
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<Materials>
<Material tag="h1"
endf="125"
za="1001"
tape="n-001_H_001.endf"

<InputData>
<openFile name="&batch;"/>
<loop restrict="+neutron(yes)" >

i Input for He3

. . <openFile name="&case;"/>

<Material '“19- U2"38 <writeFile name="&case;" >
endf="9237 \ Input for Ti48
20="92238 <text>=shell

</Material

fape= n-092_U_238y)/ In -sf &broaden_file; f+34f001
end
=pickeze <l-- pickeze-//

-1$$ 3000000
0$$ 34 35

Defines sequence

Uses a few user defined
parameters

List of endf related
information.

Retrieved automatically from
a directory containing endf
iles
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ExsiteLib 200805300101

) @J { @ m i@ﬂollect ouput errorsm @ l

[t s o g P

.é.
@
al e

marks 3 (Start PageulD neutron_sp_5.tem "l in_7_u238.inp * -}
o — 7 |LT kfe [ kinkos
{- -@-E & 'E ¥ b B = = e @ J [ 1ard [ lava
B=shell e [ lipton [ listrine
1n -sf /Users/dw8/ampx/running/endf7/rel0/n-092 U _238.endf ft11f001 D lucks D mad
ln -sf ${RTNDIR}/../../point/neutron_sp/broaden_u23g £t34£001 D D
| end makpen malocs
m=pickeze [ mait [ mate
5;35"33020000 [ montego [ moonpie
5 .
188 1 00106et = [ motrin [ nitawl
28§ 9237 [ nop [ pal
S%% 300 [ paleale [ perfume
D‘f;_':rgens [ pickeze [ platinum
-1§5 all 3000000 e L] plavix L pme
085 0 30 18 1§5 1 e [ polident [ prell
2%% 1,0E-5 2.0E7 e t [ prestone [ orilosec
388 2099 0 2 'ooo Configure x10
4*% 300.0 4.8356 1273000.0 B20.8el e ——
:nd Use: Zmode[Generate neutron interaction data :}
G=yl2 EBier.m:iururm\hﬁm'xllfl
083 32 11 0 0 Use: Dicore 200000
188 9237 Number of words of core to allocate
288 2 6
b I < s TR = O - T - T - T S L
24:21 INS Use: (] master 1
Tasks List Process List gical unit of the
finished Ilj)s;u:alu?i‘.l:mgxw?e]i-gtmgspemum
ﬁn!shed Use: | logpt 32
finished Logical unit for the point cross sections
finkhed Use: []logk 33
finished Logical unit for the kinematics file
ult finished I
finished 'Use'  id19
nished Identifier of the nuclide on the AMPX Master Library
= . - . P P ad- |l Use:  igm
Total: 393 Finished: 393 Running: 0 Pending: 0 Failed: = £ p—
Use: Zneg
The number of thermal neutron energy Nu‘ettuwhmttmlirm% full library, NEG will be less
g § : . than IGM, and the group structure for = thermal energy range will be ﬁeﬂ}mmﬂmﬁmuumﬂ
duler(s)) (hdd Task(s)) ((Re}Schedule) (UpdateStatus) | Remove | [ Unschedule | |||Emoup
Use: Zipm

13 Managed by UT-Battelle
for the Department of Energy

The number of gamma-ray energy groups

Use: [ nineutron 5

Thenmxinnmmt‘ﬂ'uffh?mdm&mnmm ing processes Note that numerical approximations or
procedures may require X Dmsehu.aluwu'u&%g

lse: [ nlvield 5

paradigm shift

OAK

RIDGE

National Laboratory



Future Development Activities

® Convert remaining modules to FORTRAN 90 and double
precision

® Develop the capability to produce a continuous energy
gamma library

e Expand ExSite capabilities

® Continue work on a 999 group fine group library

® Frame work for test suite in AMPX exists, but test cases
need to be selected and added.

® Package and release AMPX by 2011
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