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M. Hennebach j, G. Hordosy k, G. Ilas b, R. Kilgerm, R. Mills n, D. Mountford o, P. Ortego l, G. Radulescu b,
M. Rahimi x, A. Ranta-Aho p, K. Rantamäki q, B. Ruprecht r, N. Soppera a, M. Stukem, K. Suyama s,
S. Tittelbach t, C. Tore l, S. Van Winckel u, A. Vasiliev v, T. Watanabe s, Toru Yamamotow, Toshihisa
Yamamotow

aOECD Nuclear Energy Agency, Boulogne-Billancourt, France
bOak Ridge National Laboratory, Oak Ridge, TN 37831, USA
cConsejo de Seguridad Nuclear, 28040 Madrid, Spain
dNIRAS/ONDRAF, 1210 Bussels, Belgium
eVUJE, 918 64 Trnava, Slovak Republic
f ENUSA Industrias Avanzadas, S.A., 28040 Madrid, Spain
g Forschungszentrum Juelich GmbH, 52425 Juelich, Germany
hNuclear Research Institute at Rez, Rez, Czech Republic
i SCK�CEN Belgian Nuclear Research Centre, 2400 Mol, Belgium
jAREVA GmbH, 91058 Erlangen, Germany
kCentre for Energy Research Hungarian Academy of Sciences, Budapest, Hungary
l SEA Ingenieria y Analisis de Blindajes, Madrid, Spain
mGesellschaft für Anlagen und Reaktorsicherheit (GRS), 85748 Garching bei München, Germany
nUK National Nuclear Laboratory, Seascale, Cumbria CA20 1PG, United Kingdom
oUK National Nuclear Laboratory, Central Laboratory, Sellafield, United Kingdom
p Teollisuuden Voima Oyj (TVO), FI-00100 Helsinki, Finland
qRadiation and Nuclear Safety Authority (STUK), 00880 Helsinki, Finland
rBundesamt für Strahlenschutz (BFS), 38226 Salzgitter, Germany
s Japan Atomic Energy Agency, Tokai-mura, Ibaraki 319-1195, Japan
tWissenschaftlich-Technische Ingenieurberatung GmbH, 52428 Jülich, Germany
u Joint Research Centre Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany
v Paul Scherrer Institut, Villigen, Switzerland
wNuclear Regulation Authority, Minato-ku, Tokyo 106-8450, Japan
xU.S. Nuclear Regulatory Commission, Rockville, MD 20852-2738, USA

a r t i c l e i n f o

Article history:
Received 28 March 2017
Received in revised form 18 July 2017
Accepted 19 July 2017
Available online 2 August 2017

Keywords:
SFCOMPO
Spent nuclear fuel database
Radiochemical assay data
Experimental isotopic compositions
Nuclear fuel depletion

a b s t r a c t

SFCOMPO-2.0 is the new release of the Organisation for Economic Co-operation and Development (OECD)
Nuclear Energy Agency (NEA) database of experimental assay measurements. These measurements are
isotopic concentrations from destructive radiochemical analyses of spent nuclear fuel (SNF) samples.
The measurements are supplemented with design information for the fuel assembly and fuel rod from
which each sample was taken, as well as with relevant information on operating conditions and charac-
teristics of the host reactors. These data are necessary for modeling and simulation of the isotopic evo-
lution of the fuel during irradiation. SFCOMPO-2.0 has been developed and is maintained by the OECD
NEA under the guidance of the Expert Group on Assay Data of Spent Nuclear Fuel (EGADSNF), which is
part of the NEA Working Party on Nuclear Criticality Safety (WPNCS). Significant efforts aimed at estab-
lishing a thorough, reliable, publicly available resource for code validation and safety applications have
led to the capture and standardization of experimental data from 750 SNF samples from more than 40
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reactors. These efforts have resulted in the creation of the SFCOMPO-2.0 database, which is publicly avail-
able from the NEA Data Bank. This paper describes the new database, and applications of SFCOMPO-2.0
for computer code validation, integral nuclear data benchmarking, and uncertainty analysis in nuclear
waste package analysis are briefly illustrated.

� 2017 Elsevier Ltd. All rights reserved.

1. Introduction

The management of spent nuclear fuel (SNF) is a key issue faced
by the nuclear industry. Spent fuel pools used for storage of SNF at
many nuclear facilities are reaching capacity, and dry fuel storage
and final repository design activities are increasing. Many coun-
tries are considering implementing extended interim dry storage
of SNF: dry storage repositories in Finland and Sweden are
expected to be operational in the next decade, and some countries
have implemented or are in the process of implementing burnup
credit methodologies as part of their licensing protocols and regu-
latory practices. These practices aim at increasing and optimizing
SNF storage capacities in existing facilities in compliance with
the required safety margins.

Computational modeling and simulation capabilities are used
widely to support and provide the technical basis for SNF safety
applications and licensing evaluations. These methodologies, along
with their associated codes and data, must be validated before they
can be approved for use in safety studies. Validation requires demon-
stration of accurate prediction of SNF isotopic compositions. Mea-
sured nuclide concentrations in SNF are essential benchmarks for
calculations to discern fuel evolution (depletion or burnup). Valida-
tion of these calculations requires access to (1) accurately measured
experimental nuclide concentrations with estimated uncertainties
for the nuclides being considered, and (2) accurate design specifica-
tions and operating data for the nuclear systems being modeled.

To address this need, the NEA worked with Oak Ridge National
Laboratory (ORNL) to develop the Spent Fuel Composition
SFCOMPO-2.0 database. This was accomplished under the purview
of the NEA Expert Group on Assay Data for Spent Nuclear Fuel
(EGADSNF) (http://www.oecd-nea.org/science/wpncs/ADSNF/). In
2013, the EGADSNF initiated an international effort to expand
the database and modernize the application used to access and
search the database (Michel-Sendis et al., 2014; Gauld et al.,
2014). The result, SFCOMPO-2.0, is a structured query language
(SQL) Java H2 database accessible through a graphical user
interface.

SFCOMPO-2.0 contains reviewed experimental datasets for a
wide variety of reactors, and it includes the open source biblio-
graphical references from which the data were retrieved. Experi-
mental data for 750 SNF samples are included in SFCOMPO-2.0.
These data primarily comprise nuclide concentration measurements
made by destructive radiochemical assay of SNF samples. These
measurements are typically made using chemical separations and
mass spectrometry techniques. Measurement data obtained using
gamma ray spectroscopy, alpha counting, and beta counting are
also included. SFCOMPO-2.0 is a central resource of reliable,
well-documented experimental assay data. It includes design
specifications and operating information for use by the international
scientific community, industry, and regulatory authorities.

2. Background

2.1. EGADSNF

In 2007, EGADSNF was formed as an NEA Expert Group under
the criticality safety area to provide a reliable, publicly available

SNF database to the criticality safety community. Since its creation,
EGADSNF has been a multidisciplinary group of international
experts whose areas of expertise include radiochemical analysis,
waste management, reactor physics, and criticality safety. This
group coordinates information sharing about international isotopic
assay data activities, and it facilitates interactions between coun-
tries applying or developing data measurement programs for SNF
applications. This framework for cooperation and information
exchange is highly beneficial for entities attempting to navigate
the complexity and high costs of measurement campaigns that
require handling of SNF, as well as challenges using high-
precision destructive radiochemical assay measurements. This is
especially the case for those with limited resources and/or experi-
ence conducting experimental programs. Experimental assay data
also have important applications outside of criticality safety, so
EGADSNF participants include representatives from other NEA
committees, such as the technical Committee on the Safety of
Nuclear Installations (CSNI) and the Integration Group for the
Safety Case (IGSC) of the NEA Radioactive Waste Management
Committee.

Since its inception, EGADSNF has worked to document, review,
and improve the quality of experimental assay data, reactor fuel
and design data, and reactor operating information. EGADSNF has
developed guidelines for review and evaluation of experiments
(OECD NEA, 2016) and has initiated development of benchmarks
that provide a more complete description and evaluation of the
experiments.

2.2. The first SFCOMPO database

The first open compilation of SNF experimental measurements
was initiated by the Japan Atomic Energy Research Institute (JAERI)
in the early 1990s (Naito et al., 1993). This predecessor of the first
SFCOMPO database (Kurosawa et al., 1997; Suyama, 1997) was a
collection of assay data documents from post-irradiation experi-
ments as retrieved from the open literature at the time. The data-
base included information for 246 samples from 7 pressurized light
water reactors (PWRs) and 7 boiling light water reactors (BWRs).
Over the following years, SFCOMPO underwent a series of
improvements; it was converted into hypertext markup language
(HTML) format for hosting on a website, and it was migrated to
NEA for website maintenance in 2001. Little development ensued
until EGADSNF undertook to rebuild and update the database.

2.3. Towards SFCOMPO-2.0

The need to expand SFCOMPO and modernize the database
structure and interface prompted ORNL to develop, in 2012, an
early prototype to help establish the relational structure for a
new database application. This prototype was the basis of the work
undertaken by the NEA Data Bank to build the present SFCOMPO-
2.0 application, which integrates modular programming compo-
nents and structures similar to other NEA databases such as the
recent DICE database (Hill et al., 2014a) developed for the Interna-
tional Criticality Safety Evaluation Project (ICBSEP) and the Inter-
national Reactor Physics Experiment Evaluation Project (IRPhE)
handbook (Hill et al., 2014b).
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