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Abstract

MYRRHA is conceived as a multi-purpose irradiation facility, able to work as an Accelerator Driven System (ADS) in subcritical mode, and in critical mode. As an ADS, a proton accelerator with a current of 4 mA of 600 MeV protons will be coupled through a spallation target to a subcritical reactor core cooled by liquid lead-bismuth. 

MYRRHA will allow fuel developments for innovative reactor systems, material developments for GEN IV systems, material developments for fusion reactors, radioisotope production for medical and industrial applications and industrial applications, such as Si-doping. MYRRHA will also demonstrate the ADS full concept by coupling the three components (accelerator, spallation target and subcritical reactor) at a reasonable power level to allow operation feedback, scalable to an industrial demonstrator and allow the study of efficient transmutation of high-level nuclear waste. Since MYRRHA will be based on heavy liquid metal technology, it will serve as the European Technology Pilot Plant (ETPP) for Lead Fast Reactor (LFR) as foreseen in the LFR Roadmap. 

As MYRRHA is intended to replace BR2 as a flexible irradiation facility, MYRRHA will also act as one of the three cornestones of the triangle of the future European Research Area of Experimental Reactors (ERAER) together with Jules Horowitz Reactor (France) and Pallas (The Netherlands). MYRRHA will have a unique and complementary position in the ERAER due to its fast spectrum offering flexible irradiation conditions to the entire fast reactor community (SFR, LFR, GFR).  

Apart from the experimental and irradiation possibilities in the subcritical reactor, the MYRRHA proton accelerator on its own can be used as a supply of proton beams for a number of— nuclear physics—experiments. In order to explore new research opportunities offered by the accelerator, a pre-study was initiated within the framework of the “Belgian Research Initiative oneXotic nuclei” (BriX) network. It was concluded that an interesting approach for fundamental research using the 600 MeV proton accelerator is the installation of an Isotope Separator On-Line (ISOL) system to produce intense low-energy radioactive ion beams (RIB) available for experiments requiring very long beam times. 

Currently, the design of MYRRHA is further detailed through the FP7-project Central Design Team. At the end of the 2010-2014 period, it is intended to obtain the Front End Engineering Design of MYRRHA and to have validated the technological options through a dedicated R&D support programme. Construction will be started in 2016 followed by a commissioning period 2020-2022. MYRRHA is foreseen to be in full operation by 2023. 


