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1. Introduction

Since 2000, ENEA has been strongly involved in the development of innovative
nuclear systems cooled by heavy liquid metals (HLMs). The main rationale is the need
to develop innovative nuclear systems aimed at supplying a large amount of energy,
increasing sustainability, safety, reliability, proliferation resistance, and physical protection,
and reducing costs.

Along this pathway, since 2010, ENEA has started developing lead-cooled fast reactors
(LFRs), and, in particular, the advanced lead-cooled fast reactor European demonstra-
tor (ALFRED), sharing with ANSALDO NUCLEARE and RATEN-ICN a vision to fully
demonstrate LFR technology viability.

ALFRED, as an LFR demonstrator, will serve as an intermediate step to address
licensing challenges and lack of nuclear operational experience. Shortening the time-to-
market of the LFR technology is an ambitious, but undeniably important, factor to attract
additional investments, thanks to the lower initial risk, added flexibility, and faster return
of experience. Industries and utilities sharing the vision of a competitive LFR of a small-
and medium-size with modular features will be attracted by the compressed deployment
roadmap, and will play a leverage role at national and European level, strengthening
synergies and creating public–private–partnership opportunities.

Finally, leveraging on the intrinsic and passive safety features offered by the use of
molten lead as a coolant, ALFRED is, per se, a prototype for a competitive commercial
small modular reactor (SMR).

To support the ALFRED Project, since 2013, the year of its founding, ENEA has been a
full member of the Fostering ALfred CONstruction (FALCON) international consortium,
in partnership with ANSALDO NUCLEARE and RATEN-ICN.

FALCON, born as an unincorporated consortium, took the role of coordination, promo-
tion, and support for the ALFRED Project, preparing—through in-kind contributions—the
technical, legal, financial, and administrative frames allowing for the construction of the
ALFRED reactor and all its supporting infrastructures in Romania.

In this context, the FALCON consortium assumed the commitment, among others, to
highlight the technical open issues and existing research infrastructures, aiming to support
the R&D phase through the in-kind contribution of the involved partners.

ENEA acts as the leading partner for implementing R&D activities, aiming at support-
ing the technological development of lead-technologies, and is responsible for the design
of the core, and for the development of numerical tools and a safety approach towards the
licensing of the reactor.

The activities implemented by ENEA and those that are presently ongoing are mainly
co-funded within the European Commission H2020 Euratom Program. Among the others,
the ongoing projects on which the program is levered are:

• PASCAL: under the coordination of ENEA, the PASCAL “Proof of Augmented Safety
Conditions in Advanced Liquid–Metal-Cooled Systems” project aims at addressing
several topics that have been requested in order to substantiate the pre-licensing
processes that are ongoing in Romania for ALFRED and in Belgium for MYRRHA.
The general approach is to perform experimental work, in such a way to provide both
data that can be directly used to support the safety claims for the two systems, and
data that can be used for the validation of the simulation codes and methods that are
used in the evaluation or verification of the safety performances.

• PIACE: under the coordination of ENEA, the PIACE “Passive Isolation Condenser”
project aims at supporting the technology transfer from the research to industry in the
area of the safety of nuclear installations. An innovative decay heat removal system
for nuclear reactors, presently under technology validation in the relevant environ-
ment (such as the SIRIO facility), will be scaled-up to achieve a system prototype
demonstration in an operational environment, relevant for LFRs/accelerator driven
systems (ADSs) and light water reactors (LWRs).






























