
The utilization of nuclear fission reactors with their
inherent production of long-lived radioactive
isotopes like transuranium elements and fission
products makes a careful treatment of the spent
nuclear fuel mandatory.
Transmutation, i.e. transformation of long-lived
isotopes into other short-lived or stable isotopes or
elements by changing the nuclear structure through
e.g. neutron irradiation can help us to ease nuclear
waste management problems.
Of particular interest for the scientific community in
recent years are hybrid systems, commonly called
Accelerator-Driven Systems (ADS) or Accelerator-
Driven Transmutation of Wastes (ATW), integrating
a sub-critical reactor core, i.e., a fissile material
assembly unable to support a self-sustained chain
reaction, with an intense spallation neutron source
driven by a powerful particle accelerator.
The basic goal of ADS is reduction of hazards
related to handling and management of spent fuel
through nuclear transmutation and, possibly,
improvement of operational safety of nuclear power
facilities, especially in the case of cores fuelled with
dedicated (high actinide content) fuels which can
not be handled in critical reactors because of the
poor dynamics and safety characteristics of such
cores.
Compared to the well established critical reactor
systems, ADS systems have different physics,
kinetic, dynamic and radioprotection behaviour,
which needs further experimental exploration.

The proposed facility is the first low power
prototype, coupling all the main components of

an ADS for future nuclear waste incineration.

SAD

ADS

5
5



System Parameter Value

Lead
Pitch, mm 36
Spacing between prisms,
mm 1.5

Height, cm 60

Fuel pellet diameter, mm 5.95
Fuel height, cm 58

19
Number of elements hexagonal

prisms

Number of fuel assemblies 141
Number of fuel elements
per one assembly 18
Fuel density, g/cm 10.4
Plutonium dioxide
percentage, %(mass) 29.5

Pu percentage in Pu, % 95
Ucontent in U, %(mass) 0.4

Pitch, mm 7.95
Clad tube diameter, mm 6.9
Clad tube thickness, mm 0.4

Material

3

239

235

First coupling of a lead spallation target
irradiated with high energy protons and
subcritical blanket forming ADS facility
with low, but not negligible power.
Large scale experimental program on core
neutronics, MA and LLFP transmutation,
computer codes verification.

The experimental program is still in the definition
phase. It will include the following topics:
- Analysis of the coupling of a lead spallation target

with a fast sub-critical core;

- Study of reactivity parameters:

- Measurements of incineration/transmutation rates
of actinides and long-lived fission products;

- Measurement of spallation products yields;
- Investigation of spallation neutrons shielding and

radioprotection problems;
- Dynamics experiments at low but not negligible

power.
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