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Summary

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

• Current short status for each participants

• Plans/Conclusions
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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



http://www.psi.ch/stars 2021.10.21/STARS/RD41 - ( 4 / 15) 

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
7. Workshop
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Subtask 2.1: General view
• (as of today; in italic: in progress/not yet reported):

Institute Code Samples (reported/planned)

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
REGAL (SCK)
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

Month 3 
(Aug. 2019)

Month 7 
(Dec. 2019)

Month 11 
(April 2020)

Month 15 
(Aug. 2020)

Month ?? 
(2020-2021)

Month ?? 
(2021-2022)

Task Definition PSI

Simplified 
calculations

All

Advanced 
calculations

All

Sensitivity All

Uncertainties All

Report/workshop PSI
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Current status: PSI
• Four samples to be studied (GU1, GU3, BM1, ENRESA)
• Consistent approach (same code, libraries, uncertainties)
• Compared to other institutes
• GU1, GU3: papers published 
• BM1: paper accepted
• ENRESA samples: paper under preparation

• Decay heat: 
- calculations done for “SKB-2006”
- Waiting to access SKB-50
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Current status: JSI/SCK.CEN/JRC Geel

• S1.PWR
- Sensitivity and uncertainty
- Results are being compiled for publication

• Takahama SF95-4 and SF95-5
- Based on SF-COMPO, C/E biases, sensitivity, model assumptions
- Results are being compiled

• REGAL
- UOX fuel sample FT1X57-D05-BU1, ALEPH-2, Serpent-2 C/E biases, sensitivity and 

uncertainty, different nuclear data libraries
- Paper in preparation

• SKB-2006
- ALEPH-2, Serpent-2, C/E biases, sensitivity and uncertainty, different nuclear data 

libraries
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Current status: KIT

• MCNP together with the burn up
codes MURE and CINDER

• Different cross sections and different
isomer treatment
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Current status: NAGRA
• BM1, SF95-5 and Gundremmingen-7
- Performed with SCALE/Polaris, isotopic vectors (PIE)

• “SKB-2006”
- Performed and analyzed

• Paper on decay heat uncertainties published
• Paper on decay heat nominal values accepted
• Paper on decay heat Machine learning to be 

submitted

• PhD thesis submitted and defense on Oct. 29: 
analysis of biases in DH and 
isotopic compositions
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Current status: VTT

• Gundremmingen-7 with SERPENT2: work finished
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Current status: VTT

• Gundremmingen-7 with SERPENT2: work finished
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Current status: CIEMAT
• Takahama-3 SF95 pellet 5 case 

- Paper/report started
- validated EVOLCODE with the Takahama-3 SF95-5 pellet, using JEFF-3.3, as 

reference calculation.
- estimated the uncertainty due to nuclear data (isotopic, decay heat, neutron 

and gamma emission)
- sensitivity calculations (library, code, model, geometry)
- analyzed the differences and have a set of recommendations for JEFF and also 

for ENDF.

Difference of ~40% between EVOLCODE and MCNP/CINDER:

There is a lack of branching ratio data in JEFF-3.3 for
capture in 147Pm leading to 148MPm, one of the parents of
148Sm (with a half-life of 41.3 d, larger than the ground 148Pm,
with 5.37 d), allowing an extra accumulation of 148Sm with
EVOLCODE. MCNP/CINDER has this information in its
cinder.dat file.
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Current status: ENRESA

• ENRESEA delivered the BWR assembly specifications on June 2020, 
• Providing an updated report in November 2020
• Performing studies with POLARIS, to be compared with CASMO5 (PSI, Studsvik), end 

2021/beginning 2021
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• All participants have started their calculations and publications

• We follow a delayed schedule (+ 1 year)

• Collection of all results: 2022

• Expected draft report: 2022

• Joint publication: 2023

• Workshop: place and date to be defined in 2022/2023

Plans/conclusions
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