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• Decay heat Needs

• Subgroup

• Achievements

Summary
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• Decay heat linked to “source terms”, dose, criticality, safety, economy

Transients Transport Storage Long-term repository

What are the needs for SNF decay heat ?
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• Precise knowledge on SNF decay heat is required for 
-Core transients (short cooling time), 

What are the needs for SNF decay heat ?

1 day

UO2, 3.25%, 33 MWd/kgU
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• Same questions as in the EURAD WP8 and the IAEA CRP projects
-How well can we characterize SNF (nuclides, decay heat)?
-What are the (industrial) needs ?
- Source of uncertainties (modelling, 2D, core simulator…)
-How much do we trust calculated burnup, core power…
-How blind are we ?
-New measurements, which ones ?

Open questions
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• Precise knowledge on SNF decay heat is required for 
-Core transients (short cooling time), 
- Safe and economical storage, transport and long-term repository (long

cooling time)

What are the needs for SNF decay heat ?
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• Precise knowledge on SNF decay heat is required for 
-Core transients (short cooling time), 
- Safe and economical storage, transport and long-term repository (long

cooling time)

What are the needs for SNF decay heat ?

C/E=0.978 ± 0.022 

the previous
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• Best estimate plus uncertainties (BEPU): 
- Last cycle before shutdown 
- cask 
- canister

What are the needs for SNF decay heat ?

1 % difference in decay heat

⇒1 % difference in canister number

(1 canister ≈ 0.5-1 M€)
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• Poor overlap between measured SNF decay heat and existing SNF in cask
-Only 1 device worldwide 
-Current SNF characteristics do not overlap with the measured ones: 
- high enrichment (up to HALEU), 
- high burnup (> 60 MWd/kgU), 
- long cooling, 
- high decay heat
- ATF, VVER, MOX, CANDU

What are the needs ?
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• SG12: Decay heat from existing Spent Nuclear Fuel, ≈60 participants, 2 years, 
started in 2022.

General goals for the WPNCS SG12
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• SG12: Decay heat from existing Spent Nuclear Fuel, ≈60 participants, 2 years, 
started in 2022.

• Long-term goal: provide the user community with reliable estimations of decay 
heat for spent nuclear fuel from existing power plants, including best 
estimates, as well as uncertainties (or covariances) for specific cooling times, 
relevant for severe accident to long-term repository

• Goal 1: Gather the international community

• Goal 2: Raise awareness for new measurements, burnup estimation and 
evaluations (standards)

• Goal 3: State-of-the art report, codes 

• Goal 4: define a new (not blind) benchmark

General goals for the WPNCS SG12
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• Online WPNCS meeting (short update), January 28, 2022, official start of the SG12

• 1st meeting (online), March 15, 2022
-Define the structure of the report, assign persons/sections
-Discuss, collect ideas for a new DH computational benchmark

• Online meeting, April 1st, 2022
-Update/debrief on the previous meeting (for participants unable to previously join)

• Online meeting, May 18, 2022
-Defining a proposal for a DH benchmark, to be presented at the next meeting

• 2nd meeting (hybrid), June 27, 2022 (see next slides).

• 3rd meeting (online), December 1st.
-DH benchmark proposal

• 4th meeting (hybrid), June 28, 2023.

Activities in 2022
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• Draft report schedule for June 2023

• Code for DH standards: available in the SG

• Benchmark definition being finalized

• Linked with EURAD, EURAD-II, IAEA CRP, EPRI-SKB program, national programs

• Future: SMR, GEN-III, IV

Current outcomes for the WPNCS SG12
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• 62 participants, 21 in person
• 7 technical presentations, 2 overview presentations (1 RWMC, 1 WPNCS) 
• Discussion on the SG12 report

• Decision on future computational benchmark
• Letter of support for the KKG calorimeter, interest in a joint project
• Need of new measurements

Main outcome of the 2nd meeting
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• PIRT Report
• EPRI-SKB collaboration
• Extended Storage Collaboration Program

Example: H. Akkurt - presentation (EPRI, USA)
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• A code for calculating SNF decay heat with standard methods is available in the 
SG12

Example: T. Simeonov - presentation (Studsvik, USA)
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• Main goal of the SG12: SOTA report (available on Overleaf)
• To be finalized in June 2023

Reporting
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DH future benchmark
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• 2D simulations: assembly and pincell
• CLAB-2006 measurement: PWR 17x17 assembly 0E2, 3.1 %, 41.6 MWd/kgU
• Multiple measurements

Future DH computational benchmark
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• Decay heat for existing SNF is still a subject where improvements are needed 
(computational and experimental)
- Belief of ”high precision” prediction, not systematically backed up by facts
- Scarcity of integral experiments

• Linked to criticality, dose, optimization (safety and economy)

• Validation gaps still exist: high burnup, high enrichment, short & long cooling 
time, MOX

• SG12: 
- gather specialists/non specialists, 
- State of current knowledge,
- Raise awareness,
- Prepare “evaluation” of decay heat

Conclusion



Wir schaffen Wissen – heute für morgen


