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Summary
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• Status of the results

• Some examples

• Publication



Overview of the results
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• 18 participating organizations delivering results: 
• ASNR
• BGZ
• CIEMAT
• EPFL
• Nagra
• ORNL
• SEA Ingenieria
• SCK CEN
• VTT

• Two models considered
• Pincell: 38 calculations
• Assembly: 43 calculations

s
• BASE
• CEA
• CRIEPI
• JSI
• ORANO
• PSI
• Studsvik
• UPM
• WTI



Overview of the results
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• > 160 requested quantities
• Results presented as
• Simple averages
• Tolerance intervals
• Analyzed with unique inputs 

(codes, libraries and users)



Overview of the results
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Overview of the results
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• Other options: 
• Different decay data libraries
• Different transport (DBRC)

• Different decay data & FY libraries
• Test libraries (future JEFF-4.0)



Results: decay heat
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95%/95% Tolerance intervals: 1.008 – 1.050 0.959 – 1.020



Results: pincell decay heat
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Average C/E and 1σ: 1.029 ± 0.011



Results: assembly decay heat
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Average C/E and 1σ: 0.989 ± 0.014



Results: assembly k_inf
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Results: assembly Nd-148
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Results: assembly U-235 and Pu-239 concentration (EOL)
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Remark 1: Spread of concentrations
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Remark 2: decay heat and modelling (not in the SG16 documents)
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• The current benchmark is based on the description of the SKB 2006 report.

• In 2024, the new EPRI report proposes for the 0E2 assembly
• Slightly updated burnup
• Different fuel density (SKB: 10.35 g/cm3 - benchmark: 10.34 g/cm3 - EPRI: 10.7 g/cm3)
• This matters if calculations are not normalized to the total mass (calculations  given in W/g or 

W/t)

• New (EPRI) fuel density leads to 𝐶/𝐸 = 1.031 vs. 𝐶/𝐸 = 0.986 (PSI results only, for the assembly, 
with SERPENT2, ENDF/B-VII.0) 

• Such difference > than 4𝛔



Conclusion
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• Case 0E2 (PWR UO2 3.1wt% 235U enriched, 41.6 MWd/kg)
• 6 decay heat calorimetric measurements from SKB 
• 2 benchmarks (2D pincell and assembly)

• Successful comparison (> 55 calculations)
• Summarized in a draft paper

• Results for decay heat (ULC values):
• Pincell C/E -1: (+2.6 ± 0.9) %
• Assembly C/E -1: (-1.2 ± 1.2) %



Next steps
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• What’s next (to be discussed):
• Publication (NEA report and journal paper),
• (missing descriptions for TRITON(BGZ, SEA, WTI), POLARIS(BGZ))

• Future subgroup:
• New analysis (blind, or other cases with or without measurements),
• Uncertainties,
• Switch to burnup analysis (see talks later in the day)
• Stop.
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• Questions ?

Many thanks


