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1. Processing of nuclear data: JEFF/EFF activities

Processed DPA library in multigrous New IAEA/CRP on dpa

1.2 Activities in EFF : Photonuclear, DPA and STLs (EFF-Nov-2012)

y g p

IAEA Coordinated Research Project (CRP) 
“Primary Radiation Cross Sections” was approved 
in Dec. 2012 (F44003, see http://www-
crp.iaea.org/html/rifa-show-approvedcrp.asp).

1. Asses the accuracy and completeness of current 
Nuclear Data that are used to calculate material 
radiation damaging.

2. Calculation/evaluation of number of Primary Radiation 
Defects (PRD), i.e. Frenkel Pairs (FPs) and in-cascade 
clusters, survived after cascade athermal quenching , q g
(time span up to 10ps – 1 ns) - being expressed as ratio 
to dpa-NRT is also often called as damage or cascade 
efficiency.

http://www.oecd-nea.org/dbdata/process/ 3. Incorporation of damage efficiency in nuclear data 
processing and generation database of damage energy 
and atom displacement cross sections for PRD.
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Validation of 

Uncertainty Methodologies: 

“Checking or comparing 
different uncertainty 

methods”
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2. Activation and source term calculation
2.2 Applications: IFE(SOFT2004), MFE(ISTN-2005), IFMIF(ICFRM14 and JNM-paper), ADS (Annals-EFIT)

Fig. 1. Tungsten CL for SLB as function of irradiation time for
t diff t t fl i t iti U t i ti (CL95)two different neutron flux intensities. Uncertainties (CL95) are
also provided
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ORIGEN/ACAB
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3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

111



3. Uncertainty propagation
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

112



3. Uncertainty propagation
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

113



3. Uncertainty propagation
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

114



3. Uncertainty propagation
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

115



3. Uncertainty propagation
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

XSUSA

HYBRID

TMC

S/U McCARD

116



3. Uncertainty propagation
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)

117



3. Uncertainty propagation
3.6 Examples in ESFR: Uncertainty in reactivity coefficients (ND-2013)

Nuclear data uncertainty propagation to reactivity coefficients of
Sodium Fast ReactorSodium Fast Reactor

José J. Herrero, R. Ochoa, J.S. Martínez, C.J. Díez, Nuria García-
Herranz, O. Cabellos

AbstractAbstract

Engineering of new reactor models requires computational tools capable
of producing results with the adequate level of accuracy. One source of
uncertainty in the modeling arises from the employed nuclear data. Here,
sensitivity analysis of the quantities important for safety and design to they y q p y g
input parameters, and posterior uncertainty propagation from the
parameters to the results is a main tool to point out where nuclear data
should be improved.

One such new reactor models is the European Sodium Fast Reactor
(ESFR), and a number of such design quantities is the group of reactivity
coefficients due to heating and voiding effects.

Here we present uncertainty propagation from nuclear data to the
mentioned reactivity coefficients of the ESFR core model, with the
objective of identifying the nuclear reaction data where an improvementobjective of identifying the nuclear reaction data where an improvement
will certainly benefit design accuracy.

ESFR full core has been modeled for SCALE6.1, and a series of steady
states computed with KENO-VI Monte Carlo code using the available 238
energy groups cross sections library based on ENDFB-VII.0 based. Anenergy groups cross sections library based on ENDFB VII.0 based. An
adjoint calculation is also performed to apply Adjoint Sensitivity Analysis
Procedure (ASAP) to obtain sensitivities, first of the keff for each steady
state, then for the reactivity coefficients base and perturbed states using
SCALE6.1 tools. Propagated uncertainty data comes from the 44 energy

118

groups evaluation included in the same package.
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3.6 Examples in ESFR: Uncertainty in reactivity coefficients (ND-2013)
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1.3 Activities in JEFF/FY: FPDN (JEFF/FY-May-2012) and FPDH (ANDES-Nov-2010)

2. Activation and source term calculation
2 1 Description of ACAB code (NEA 1839 DAE 2010 and EFF Nov 2009)2.1 Description of ACAB code (NEA-1839, DAE-2010 and EFF-Nov-2009)
2.2 Applications: IFE(SOFT2004), MFE(ISTN-2005), IFMIF(ICFRM14-JNM-paper), ADS (Annals-EFIT)
2.3 Applications: Burnup Credit (ICNC-2011, ANS-2011, Annals-paper)
2 4 Other work: Fission Chambers (EFF-May-2012 and NIMA-paper)2.4 Other work: Fission Chambers (EFF-May-2012 and NIMA-paper)

3. Uncertainty propagation 
3.1 Nuclear Data Uncertainties (IAEA-2010)
3.2 Uncertainties in depletion calculation (ANS-2011)
3.3 Examples in: IFE, MFE, IFMIF, ADS (ND-2010)
3.4 Examples in Burnup Credit: PhaseVII (CORDOBA-2009/PHYSOR-2010), Phase-IB (ANS-2011), 

High Burnup PWR-VandellosII (ICNC-2011)
3.5 Examples in criticality calculations:  UAM contributions (UAM5-2011, NCSC2-2011 and UAM6-2012)
3.6 Examples in ESFR: Uncertainty in reactivity coefficients (ND-2013)
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