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Currently on fusion devices, diagnostics are mainly aiming at plasma analysis and control. 
However, operational and programmatic needs have appeared for regular in-vessel 
components monitoring during plasma campaign. Light robotics systems could meet this 
requirement and may be a way as well to replace human interventions to fix damaged in 
vessel components. To minimize the impact on machine operation, the robotic system has to 
be mini-invasive and compatible with operating conditions (vacuum, temperature, 
radiation…).  
 
To fulfill this goal, CEA has developed a multipurpose carrier able to be operated inside 
WEST vessel between plasma pulses. A prototype of this robot, called Articulated Inspection 
Arm (AIA), was tested in 2008 in Tore Supra vacuum vessel. A major upgrade was performed 
in 2014-2015 with the aim of converting this prototype into a reliable tool in support to 
WEST operation. During the WEST components manufacturing and installation (2014-2016), 
the robot was integrated and tested in the EAST Tokamak. 
 
Since 2017, the AIA has been regularly used during the WEST plasma campaigns. Movies 
provided by the embedded camera allow to assess the evolution of Plasma Facing 
Components surface state and the effects of plasma loads, runaways and disruptions. 
The robot operation was also very helpful to assess the needs for maintenance, to assist 
mechanical assembly without man entry and to perform diagnostics calibration under relevant 
conditions. 
 
The paper will detail lessons learned from the robot integration and use on the WEST 
Tokamak. Future developments for innovative embedded diagnostics will also be presented.  
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