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International Handbook of Evaluated Criticality Safety 
Benchmark Experiments
December 2016 Edition

ü22 Contributing Countries

ü~69,000 Pages

ü570 Evaluations

×4,913 Critical, Near-Critical, or 

Subcritical Configurations

×45 Criticality-Alarm-

Placement/Shielding 

Configurations

×215 Configurations with 

Fundamental Physics 

Measurements

×829 Unacceptable Experiment 

Configurations
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http://icsbep.inl.gov/

https://www.oecd-nea.org/science/wpncs/icsbep/



Breakdown of Current ICSBEP Benchmark 
Specifications
ü 748 plutonium experiments

× 36 compound

× 123 metal

× 589 solution

ü 1435 highly enriched uranium 

experiments
× 291 compound

× 601 metal

× 536 solution

× 2 mixed compound/solution

× 5 mixed metal/solution

ü 268 intermediate- and mixed-enrichment 

uranium experiments
× 156 compound

× 47 metal

× 65 solution

ü 1662 low enriched uranium experiments
× 1398 compound

× 87 metal

× 117 solution

× 60 mixed compound/solution
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ü 244 233U experiments
× 6 compound

× 11 metal

× 227 solution

ü 536 mixed plutonium-uranium 

experiments
× 301 compound

× 52 metal

× 86 solution

× 76 mixed compound/solution

× 21 mixed metal/compound

ü 20 special isotope experiments
× metal (237Np, 238Pu, 242Pu, & 244Cm)

ü 9 criticality-alarm/shielding experiments
× 45 unique configurations with numerous 

dose points

ü 8 fundamental physics experiments
× 215 unique measurements such as fission 

rates, transmission measurements, and 

subcritical neutron multiplication 

measurements



Plutonium and HEU Benchmarks

4 Plutonium Benchmarks:

ÅLos Alamos National Laboratory (LANL) in the United States

ÅArgonne National Laboratory ïWest (ANL-W) in the United States

ÅValduc Nuclear Center in France

5 Highly Enriched Uranium Benchmarks:

ÅOak Ridge National Laboratory (ORNL) in the United States
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Bare Sphere of Plutonium-239 Metal (4.5 wt.% 
240Pu, 1.02 wt.% Ga)
[PU-MET-FAST-001 Revision 4]

6



ZPR-3 Assembly 58: A Cylindrical Assembly of 
Plutonium Metal and Graphite with a Thick 
Depleted Uranium Reflector
[PU-MET-INTER-003 :
ZPR-FUND-EXP-017]
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ZPR-3 Assembly 59: A Cylindrical Assembly of 
Plutonium Metal and Graphite with a Thick Lead 
Reflector
[PU-MET-INTER-004 :
ZPR-FUND-EXP-018]
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Arrays of UO2 PHENIX Pins Containing 26 wt% 
of Plutonium (240Pu/Pu=16 wt%) in a Plutonium 
(240Pu/Pu=19 wt%) Nitrate Solution
[PU-SOL-THERM-040 : MIX-MISC-THERM-007]
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Oralloy (93.2 235U) Bare Metal Annuli
[HEU-MET-FAST-074]

10



Experiments with HEU (93.14 wt.%) Metal Annuli 
with Internal Graphite Cylinder
[HEU-MET-FAST-077]
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