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Abstract 
We review the results of NCSP sponsored data testing for the ENDF/B-VII.1 
Neutron Library during FY11. 
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Introduction 
The ENDF/B-VII.1 General Purpose Nuclear Data File 
was released in December, 2011. 
• Followed data testing and analyses of several “beta” files 

during 2011. 

In parallel, the December, 2011 issue of the Nuclear 
Data Sheets contained a number of peer-reviewed 
technical papers documenting much of the 
underlying work performed to develop these data 
files. 
• This report summarizes LANL’s contribution to the data validation 

effort of the ENDF/B-VII.1 Neutron Sub-Library. 
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Nuclear Data Sheets, 
112, 2997 (2011). 

We focus on LANL 
work below, but the 
complete validation 
effort was a multi-lab 
(and multi-country!) 
effort. 
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LANL Data Validation Work 
Mostly ICSBEP Benchmark Eigenvalue Calculations 
using MCNP5 
• All data files were processed into ACE format using NJOY. 
• Linear-linear interpolation tolerance set to 0.1%. 
• Only room temperature (INL used 900K & 1500K data). 

ICSBEP Nomenclature Reminder – XXX-YYY-ZZZ-### 
• XXX = Fuel (HEU, IEU, LEU, Pu, MIX(U/Pu), U233, SPEC). 
• YYY = Fuel Form (MET (metal), COMP (compound), SOL 

(solution)). 
• ZZZ = Spectrum (FAST, INTER, THERM). 
• ### = sequential index. 
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LANL Data Validation Work 
ICSBEP usefulness is extended by using multiple 
benchmarks where an easily measured attribute 
varies 
• HMF7 – ORNL experiment with HEU plates and polyethylene. 

— Multiple cases with varying polyethylene causes systematic change in 
average fission energy 

• HMF66 or HMF77 – LLNL experiments with varying amounts of Be 
• HMF34, HMF79, HMM15 – Russian experiments with Titanium 

and polyethylene 
— Ti is axial reflector (variable thickness) or diluent with varying 

polyethylene 
— Other HEU/HMM or other fuel systems with varying structural 

materials and polyethylene (Al, V, Fe, W) 
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LANL Data Validation Work 
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Summary of 
Related VNIITF 
Experiments 
currently in the 
ICSBEP 
Handbook 
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LANL Data Validation Work 
Three Types of Results 
• “Do No Harm” – If we had accurate eigenvalue predictions with 

previous cross section files, are we still accurate? 
— Maybe no change to the important data files, or have eliminated 

cancelling errors. 
• If we had poor results before, have we made changes (consistent 

with the underlying microscopic data!) that lead to improved 
eigenvalue predictions? 

• If we had poor results before, and have made no changes in the 
important cross sections, are the previous results confirmed? 
— At least we have processed the basic nuclear data files in a consistent 

manner. 
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A “Do No Harm” Example - FAST 
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“Open” squares 
are E71; “Solid” 
squares are 
E70. 

LANL Historical 
Critical 
Assemblies   

Previous good 
results are 
retained (as 
expected). 
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A “Do No Harm” Example - THERMAL 

Slide 10 

E71 Regression 
Coefficients are 
identical to 
those obtained 
with E70 Cross 
Sections. 

Previous good 
results are 
retained (as 
expected). 
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Improved (“Goldilocks”) Example 
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Ti bearing 
assemblies 

ENDF/B-VI.8 
is “too cold” 

ENDF/B-VII.0 
is “too hot” 

ENDF/B-VII.1 
is “just right”! 
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Ti Bearing Assemblies – Another View 
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Calculated 
Eigenvalues 
versus Fission 
Energy. 

No trend 
observed over  
a four decade 
variation in 
energy. 
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W Bearing Assemblies – Another Success 
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Cross Section Data Set 

HMF49.1 HMF49.2 
HMF49.3 HMF50 
HMM17 PMF5 
UMF4.1 UMF4.2 

E71 Calculated 
Eigenvalue 
Spread is signifi-
cantly reduced 
compared to E70 
or E68. 

Revised W evalu-
ations were contri-
buted to the 
ENDF/B commu-
nity by the IAEA. 
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Another Large Variation in Energy 
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HMF7 (ORNL) 

Moderation 
via varying 
amounts of 
CH2 placed 
between and 
surrounding a 
set of HEU 
plates. 

E71 (or E70) 
eigenvalues 
are about 300 
pcm larger 
than E68. 
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Poisoned Solution and Lattice Systems - I 
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Large 
variation in 
calculated 
eigenvalues, 
but in 
general E71 
based 
results are 
superior to 
E70. 
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Poisoned Solution and Lattice Systems - II 
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“Base Case” 
(LCT2) calc-
ulated eigen-
value is 
about 200 
pcm less. 

Potential 
decrease in 
Gd absorp-
tion would 
make this 
comparison 
even worse. 
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Poisoned Solution and Lattice Systems - III 
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LCT79 
Calculated 
Eigenvalues 

UO2 lattice 
assembly 
with varying 
amounts of 
103Rh (a 
fission 
product 
poison). 



  

 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA 

U N C L A S S I F I E D 

LA-UR-12-20002 

Where We Need More Work - Lead 
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Water modera-
ted attice 
systems with and 
without metal 
reflectors. 

Steel (Fe) and 
deplU results are 
good; Pb results 
are poor. 

HMF with Pb is 
also poorly 
predicted. 
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Pu Solution Systems 
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Calculated 
Eigenvalues 
are historically 
biased high by 
500 pcm or so; 
no change, as 
expected, in the 
current results. 

This is the 
subject of a 
WPEC Sub-
Group 
(ORNL/LANL/ 
ANL/Europe). 
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Pu Solution Systems – Another View 
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Even when 
focus on a 
single PST 
Series no 
obvious trend 
that relates 
back to the 
fundamental 
nuclear data 
has been 
observed. 
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233U Intermediate and Thermal Systems 
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A long-standing 
bias in calcu-
lated eigen-
values; little 
change in E71 
results. 

Black circles are 
UCT (LWBR) 
related; a 
successful 
though little 
publicized NR 
program); were 
we lucky? 
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Benchmarks with Zr 
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Cross Section 
revisions by 
BNL have 
moved E71 
based C/E 
results closer to 
unity. 

TRIGA change 
from E68 to E70 
was particularly 
worrisome. 
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Benchmark Measured 
MCNP5-1.60 

ENDF/B-VII.0 ENDF/B-VII.1 
Jezebel-23 -100(1) -108(1) -104(1) 
Flattop-23 -26.7(5) -30.2(4) -28.6(4) 
Godiva -111(2) -113(2) -113(2) 

Flattop-25 -38.2(2) -39.7(2) -39.6(0.2) 

Zeus-1 -0.338(8) -0.363(2) -0.360(2) 

Zeus-5 -7.96(8) -10.8(1) -10.8(1) 

Zeus-6 -3.73(5) -4.14(3) -4.19(3) 

Big-Ten -11.7(1) -11.8(1) -11.8(1) 

STACY-30 -0.0127(3) -0.0133(3) -0.0127(3) 

STACY-46 -0.0106(4) -0.0104(2) -0.0109(3) 

Jezebel -64(1) -65(1) -64(1) 

Flattop-Pu -21.4(5) -21.0(3) -20.8(3) 

THOR -19(1) -20(1) -21(1) 
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233U results are in better agreement with experiment 
for ENDF/B-VII.1 (compared to ENDF/B-VII.0). 
• Possibly because of improvements to 233U inelastic 

cross section. 
 

Otherwise, results generally consistent with those 
obtained with ENDF/B-VII.0 data. 
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LANL Data Testing Conclusions 
Good E71 Calculated Eigenvalues for FAST (HEU, Pu, 
233U; Bare and natU Reflected) Systems (as expected) 

Good E71 Calculated Eigenvalues for HST Systems 
(as expected) 

Good E71 Calculated Results for Uranium Systems 
from FAST to THERMAL 
• Accurate CH2 and Ti/CH2 results. 

Good E71 Calculated Eigenvalues for LCT Systems 
• Accurate Steel (Fe) and deplU reflected system calculated 

eigenvalues. 

 

 
 

Slide 26 



  

 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA 

U N C L A S S I F I E D 

LA-UR-12-20002 

LANL Data Testing Conclusions 
But we’re not done yet! 
• FAST and THERMAL Pb reflected system calculated eigenvalues 

are biased high. 
• Pu solution system calculated eigenvalues are biased high. 

— A long-standing unresolved issue. 
• 233U thermal and intermediate spectrum calculated eigenvalues 

exhibit a significant trend with Above-Thermal Fission Fraction. 
• Unresolved questions remain with respect to the true thermal 

absorption cross section for 155Gd. 
— Microscopic data from RPI supports a decreased value; integral data 

testing supports the current value or a small increase. 
• Further data (both microscopic and integral) are needed to better 

understand the calculated eigenvalues for Be reflected systems 
— Discussed last year; nothing new to report this year. 

 Slide 27 



  

 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA 

U N C L A S S I F I E D 

LA-UR-12-20002 

Acknowledgements 
While this report has highlighted data testing work 
performed at LANL during FY11, significant 
contributions to the overall ENDF/B-VII.1 Data 
Validation effort have been made by colleagues 
worldwide; many whom appear as co-authors on the 
Validation Paper or have participated in CSEWG 
Validation Committee meetings in recent years. 
• AECL, ANL, Bettis, BNL, KAPL, INL, ORNL 
• European colleagues (IAEA, UK, NRG/Petten, Slovenia) 

Slide 28 


	Cover
	Agenda
	01_Hopper_CSSG_Activities
	02_Ellis_Nuclear_Criticality_Safety
	03_Miller_SILENE
	04_Miller_MAVRIC_SU_
	05_Rearden_Use_of_Sensitivity
	06_Rearden_Modernization_of_SCALE
	07_Heinrichs_Analytic_Methods
	08_Brown_Forrest_Kiedrowski_Brian
	09_Harms_Results
	10_Hayes_NCERC_Operational
	11_Sanchez_First_Critical
	12_Sanchez_Comet_Startup
	13_Myers_A_Proposed
	14_Clark_Comparison
	15_Hutchinson_Evaluation
	16_Sood_Direct_Calculation
	17_Hickman_Integral_Experiments
	18_Reed_Use_of_SCALE
	19_McKnight_Integral_Experiment
	20_McKnight_How_to_Design
	21_Lee_FY_2011_Information
	22_Heinrichs_ICSBEP_Accomplishments
	23_Puigh_ARH_600
	24_McKnight_ANL_Nuclear_Data
	25_Brown_Release_of
	26_Kahler_LANL_Data_Testing
	27_Kahler_LANL_Data_Evaluation
	28_Heinrichs_Nuclear_Data_Accomplishments
	29_Guber_ORNL_Neutron
	30_Pigni_Nuclear_Data_Evaluation
	31_Dunn_Resonance_Evaluation
	32_Danon_NCSP_Related
	33_Goluoglu_Development_and_Deployment
	34_Percher_Training_and_Education
	35_Harms_Critical_Experiment_Training



