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Summary

• Subtask 2.1: short recall (what and which participants)

• Current short status for each participants

• Conclusions

• Future plans
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Subtask 2.1: short recall

• Subtask 2.1: Theoretical study of SNF source terms

• Subtask leader: PSI

• Subtask contributors: CIEMAT, JSI, NAGRA, PSI, SCK.CEN, VTT, KIT, JRC-Geel, ENRESA

• Main responsible persons:
- CIEMAT: Francisco Alvarez
- JSI: Marjan Kromar
- NAGRA: Ahmed Shama
- PSI: Dimitri Rochman
- SCK.CEN: Luca Fiorito
- VTT: Silja Häkkinen
- KIT: Ron Dagan
- JRC-Geel: Peter Schillebeeckx
- ENRESA: Ana Muñoz
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Subtask 2.1: short recall

• Activities:

1. Select representative assemblies
2. Calculated quantities: isotopic concentrations, decay heat, gamma/neutron 

emissions
3. Cooling time: up to 1e5 years
4. Perform calculations (nominal and uncertainties/sensitivities/biases)
5. Identify relevant parameters
6. Summary of results



http://www.psi.ch/stars 2022.09.19/STARS/RD41 - ( 5 / 16) 

Subtask 2.1: General view

Institute Code Samples

PSI CASMO, CASMO/SIMULATE/SNF GU1, GU3, BM1, ENRESA, 
GE, HEDL, “SKB-2006”,  SKB-50,

JSI SERPENT2
ALEPH2
SCALE (TRITON/NEWT)
POLARIS
DRAGON

S1.PWR, 
NPP Krško fuel, 
SF95-5
SKB-50

SCK.CEN

JRC Geel

KIT MCNP/CINDER, Nucleonica SF95-5

NAGRA SCALE (TRITON) 
POLARIS

SF95-5, BM1, ENRESA
Gundremmingen-7 (B23)
“SKB-2006”, GE
SKB-50

VTT SERPENT2 Gundremmingen-7 (B23)

CIEMAT EVOLCODE, MCNP/CINDER SF95-5

ENRESA/ENUSA Define a BWR case (8 PIE) + POLARIS Report, ENRESA
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Subtask 2.1: short recall
• Time frame:
• Activities delayed in 2020 and 2021 (+ 1 year) due to COVID and late request for new 

decay heat values to SKB
• Reporting: summary paper sent to EPJ/N, September 2022

Month 3 
(Aug. 2019)

Month 7 
(Dec. 2019)

Month 11 
(April 2020)

Month 15 
(Aug. 2020) (2020-2021)

Month 40 
(Sep. 2022)

Task Definition PSI

Simplified 
calculations

All

Advanced 
calculations

All

Sensitivity All

Uncertainties All

Report PSI
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Reporting final results
• Summary paper sent to EPJ/N, September 2022
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Reporting final results
• Overview
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• Overview
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Reporting final results
• Overview
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Reporting final results
• Needs
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• All participants have started their calculations and publications

• We follow a delayed schedule (+ 1 year)

• Collection of all results: 2022

• Joint publication: 2022

• Future plans: see next slides

Plans/conclusions



http://www.psi.ch/stars 2022.09.19/STARS/RD41 - ( 14 / 16) 

• Goals: 
- provide to the users recommendations regarding source terms & derived quantities
- develop measurement methods which can be routinely applied.

• EURAD(-1):
- Provide DH biases and uncertainties, covering well specified cases.
- Global estimate for nuclide concentrations

• Current limitations: 
- existing integral/local measurements
- Limited integral measurements for DH (high correlation, not in phase with current 

fuel and SNF specifications, no blind values)
- Less limited measurements for concentrations, but questions about bias sources, 

uncertainties
- existing calculation capabilities
- Separate effect of codes, irradiation histories, assumptions (geometry, 

environment)
- Nuclear data

Future plans for EURAD-2 1/3
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• EURAD-2: motivated by 
- safety 
- cost efficiency of short, medium and long term storage

• Towards user’s needs:
- Help Waste Management Organizations 
- Operators
- Safeguards
- Safety Authorities and public (current and future threads)

Future plans for EURAD-2 2/3
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• Technically: for source terms, cladding, fuel behavior:

• address limitations due to calculations 
- Effect of irradiation history, 
- Effect of nuclear data (we still don’t know which data are missing, especially for short 

cooling periods)
- From core simulator: impact of the estimation of BU, thermal power, boron curves 

(uncertainties due to core simulator: 5-2-2)
- From lattice codes: effect of boundary conditions
- For reactivity (BU credit): what is the estimation at low BU (top, bottom of SNF), effect 

of gas release and accumulation

• EURAD-2: address limitations due to measurements
- Limitations due to existing measurements and non-existing measurements (lessons 

learned from EURAD-1).
- Needs: systematic measurements ? If yes, for what ? How ?

Future plans for EURAD-2 3/3
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