Accelerating Fusion Energy Industrialization through Process Standardization

A. laboni!, D. Avella?, A. Buonocore?, L. Cederle’!, G. Centomani’, M. De Bastiani?, D. Pettinari?, G. Ferrero?,
E. Gallo?, S. Meschini3, D. Pettinari®, F. Podenzani!, M. Romano’, D. Salvato?, G.A. Spagnuolo’, R. Testoni?

\

\\/! ‘\// (1) Eni SpA, piazzale Enrico Mattei 1, 00144, Roma, Italy
! ‘ (2) EniProgetti S.p.A., Via Felice Maritano 26, 20097 San Donato Milanese, Italy ® x‘y R
TN\ (3) Department of Energy, Politecnico di Torino, Corso degli Abruzzi 24, 10129 Turin, Italy e n I v 8 AV Politecnico

Ve i di Torino
IAEA Technical Meeting on Tritium Breeding Blankets and Associated Neutronics AN
International Atomic Energy Agency 02-05 set 2025, IAEA Headquarters, Vienna, Austria

{

- 4-!‘4

Breeding Blanket (BB) and Tritium Fuel Cycle are critical topics for ensuring the availability and operability of future fusion power plants. These areas could significantly benefit
from know-how and technology transfer, as well as from early-stage process standardization rooted in Eni’s industrial background. The following analyses are based on a high-
field tokamak reactor, consistent with the design parameters proposed by CFS for an ARC-like reactor configuration [1].

Breeding Blanket Tritium Fuel Cycle

It involves the continuous recovery, purification, and re-injection
of tritium into the plasma.

The Fuel Cycle has been simulated with Aspen HYSYS®, a chemical
(system-based) process simulator widely adopted in the Oil & Gas
sector, to assess the technical feasibility and integration of
subsystems. Add-ons have been implemented to simulate
unconventional equipment (e.g. vacuum pumps) or fluids (e.g. gas
tritium or FLiBe). The technologies with the highest TRL have been
selected.

Due to the interplay of multiple physical phenomena within a

BB, a stepwise approach has been adopted:

* parametric analyses have first been carried out on
individual physical domains,

* Iintegrated analyses to capture the combined effects.

The first analyses are based on the FLiBe-based Liquid

Immersion Blanket (LIB) concept [2].

Parametric Neutronic Simplified workflow employed for BB design
analyses
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The Equipment List outlines key specifications — size, duty, el. power and
operating conditions — crucial for early-stage market analysis.
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