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International Handbook of Evaluated
Criticality Safety Benchmark Experiments
September 2015 Edition 
• 20 Contributing Countries
• ~69,000 Pages
• 567 Evaluations

– 4,874 Critical, Near-Critical, or 
Subcritical Configurations

– 31 Criticality Alarm 
Placement/Shielding 
Configurations

– 207 Configurations with 
Fundamental Physics 
Measurements

– 829 Unacceptable Experiment 
Configurations

http://icsbep.inl.gov/
https://www.oecd-nea.org/science/wpncs/icsbep/
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Revisions to Existing Evaluations
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Identifier Title(s) Revision Notes
HEU-SOL-THERM-020 Unreflected Cylinders of Uranyl-

Fluoride Solutions in Heavy Water
Revised Diameter of Level
Indicator Pipe

LEU-COMP-THERM-039 Incomplete Arrays of Water-
Reflected 4.738-wt.%-Enriched
Uranium Dioxide Fuel-Rod Arrays

Corrected a Figure and 
Updated APOLLO-MORET 
Calculations

HEU-MET-FAST-099 Fast Neutron Spectrum Potassium 
Worth Space Power Reactor 
Design Validation

Adopted from IRPhEP

HEU-COMP-FAST-004 Critical Configurations for 
Beryllium-Reflected Assemblies of 
U(93.15)O2 Fuel Rods (1.506-cm 
Pitch and 7-Tube Clusters)

Included Two New Critical 
Configurations for the 
Evaluation of Potassium Worth

IEU-MET-FAST-020 The FR0 Series 1: Copper-
Reflected “Cylinderical” Uranium 
(20 % 235U) Metal

Updated with Newly Released 
Data

IEU-MET-FAST-022 The FR0 Experiments with Diluted 
20%-Enriched “Cylindrical” 
Uranium Metal Reflected by 
Copper

Updated with Newly Released 
Data

IEU-COMP-THERM-015 Single Cores of 30.14% 235U 
Enriched UO2/Wax Mixtures – Bare 
and with Single Reflector Materials

Updated Input Decks



HEU-SOL-THERM-020
Uranyl-Fluoride Solutions in Heavy Water

• Fixed diameter of level 
indicator tube in models 
and input decks
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Code (Cross 

Section Set)→ 
 

Case Number↓ 

MCNP6.1 
(Continuous-Energy 

ENDF/B-V) 
𝐶𝐶 − 𝐸𝐸
𝐸𝐸

% 
MCNP6.1 

(Continuous-Energy 
ENDF/B-VII.1) 

𝐶𝐶 − 𝐸𝐸
𝐸𝐸

% 

 
1 1.00249 ± 0.00011 0.59 ± 1.17 0.99123 ± 0.00011 -0.54 ± 1.16 
 

2 1.00455 ± 0.00011 0.90 ± 0.94 0.99593 ± 0.00011 0.03 ± 0.93 
 

3 1.00997 ± 0.00012 1.43 ± 0.80 1.00518 ± 0.00011 0.95 ± 0.80 
 

4 1.00945 ± 0.00011 1.40 ± 0.79 1.00471 ± 0.00011 0.93 ± 0.79 
 

5 1.01433 ± 0.00011 1.85 ± 0.79 1.01467 ± 0.00011 1.88 ± 0.79 

 



HEU-MET-FAST-099
Potassium Fast-Spectrum Validation
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HEU-COMP-FAST-004
Additional Configurations of HEU with Potassium

7



LEU-COMP-THERM-067
IPEN/MB-01 Reactor with Mo Rods
• Critical Loading 

Configurations of the 
IPEN/MB-01 Reactor 
with Fuel and 
Molybdenum Rods

• IPEN – Brazil
– Adimir dos Santos

• 4 Configurations
– 20, 24, 28, 30 Mo Rods
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LEU-COMP-THERM-067
IPEN/MB-01 Reactor with Mo Rods
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LEU-COMP-THERM-096
7uPCX Lattice Experiments
• Partially-Reflected 

Water-Moderated 
Square-Pitched 
U(6.90)O2 Fuel Rod 
Lattices with 0.67 Fuel 
to Water Volume Ratio 
(0.800 cm Pitch)

• SNL – USA
– Gary Harms

• 19 Configurations
– Varying holes and gaps
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LEU-COMP-THERM-096
7uPCX Lattice Experiments
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LEU-COMP-THERM-096
7uPCX Lattice Experiments
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ALARM-TRAN-AIR-SHIELD-001
Neutron Activation and TLD Response to SILENE
• Neutron Activation and 

Thermoluminescent
Detector Responses to a 
Bare Pulse of the CEA 
Valduc

• Valduc
– Thomas Miller, et. al

• ORNL, USA
• Plus CEA, France

• 1 Configuration
– 2 Collimator Boxes
– Free Field Position
– 4 Scattering Box Locations 13



ALARM-TRAN-AIR-SHIELD-001
Neutron Activation and TLD Response to SILENE
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ALARM-TRAN-
AIR-SHIELD-001
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IEU-SOL-THERM-005
U(37 %)O2F2 Sphere
• Critical Spherical 

Dimensions of Aqueous 
Solution of U(37%)O2F2

• ORCEF – USA
– Tanja Kaiba

• IJS, Slovenia

• 1 Configuration
– 69.2-cm-diameter 

sphere
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IEU-SOL-THERM-005
U(37 %)O2F2 Sphere
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HEU-MET-FAST-074
Oralloy Bare Metal Annuli
• Oralloy (93.2 235U) Bare 

Metal Annuli
• ORCEF – USA

– Andrew Hummel
• INL

• 4 Configurations
– 7”-11”
– 7”-13”
– 11”-13”
– 13”-15”
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HEU-MET-FAST-074
Oralloy Bare Metal Annuli
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HEU-MET-FAST-077
Oralloy Annuli with Graphite Cores
• Experiments with HEU 

(93.14 wt.%) Metal 
Annuli with Internal 
Graphite Cylinder

• ORCEF – USA
– Xiaobo Liu

• INPC/CAEP, China 
(visiting INL)

• 3 Configurations
– 7”-13”
– 7”-15”
– 9”-15”
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HEU-MET-FAST-077
Oralloy Annuli with
Graphite Cores
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HEU-MET-FAST-083 (next handbook publication)
Oralloy Complex Bare Metal Annuli
• Complex Geometry 

Bare Oralloy (93.2 235U) 
Metal Annuli 
Experiments

• ORCEF – USA
– Quinton Beaulieu

• INL/ISU

• 3 Configurations
– 11”-15” Annulus

• 7” Cylinder
• 5” x 5” Box
• Split 5” x 5” Box
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When is the Next ICSBEP Meeting?
• To be held in 

conjunction with the 
IRPhEP Meeting

• April 18-22, 2016
• Independent Reviews 

need completed by end 
of February 2016

• Let me know if you plan 
on participating

– Evaluations
– Review
– Meeting Attendance
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Plans for the Future ICSBEP Handbook Publications
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Subject Evaluator(s) Facility-Country
TRX Critical Experiments Mike Zerkle BAPL-USA
7uPCX Experiments with Titanium Gary Harms SNL-USA
SILENE Pb and Poly Experiments Thomas Miller, et. al ORNL-USA and 

CEA-France
Spherical UF6 Gas Core Reactor Margaret Marshall INL-USA
Westinghouse UO2 Lattice 
Experiments

Brittney Saenz INL(intern)-USA

SNAP-10 Water Immersion Criticals James Totten INL(intern)-USA
Tungsten-Reflected Plutonium Sphere 
Subcritical Noise Measurements

Jesson Hutchinson, et. al LANL-USA

Reevaluation of HEU FLATTOP Jesson Hutchinson, et. al LANL-USA
TRACY Supercritical Configuration Kotaro Tonoike & Yuichi Yamane JAEA-Japan
SNOOPY 134 Dave Heinrichs LLNL-USA
GODIVA IV (Revision) Joetta Goda LANL-USA
TREAT Minimum Mass Critical Core John Bess INL-USA
AGN Reactor Bob Busch UNM-USA



Conclusion
• 13 new, revised, or draft benchmarks added into the 

ICSBEP Handbook (September 2015 Edition)
• 1 new evaluation missed handbook publication and 

will be available next year
• Validation of computational methods and improvement 

of integral neutron data
• Look forward to evaluation and inclusion of many 

more reactor physics benchmarks
• April 18-22, 2016 for the next ICSBEP/IRPhEP 

Technical Review Meetings in Paris

25



Questions?
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