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Abstract 

 

As nuclear energy expands to meet growing energy demands, 
reducing operation and maintenance costs while maintaining 
safety is increasingly critical. Although robots have been used 
for limited tasks such as radiation surveys, their broader 
potential in nuclear power plant (NPP) operations remains 
under-explored. This talk will focuse on how nuclear robotics, 
integrated with AI and digital twin, can enhance online 
monitoring and diagnosis, improving operational efficiency and 
reactor economics. Robotic systems expand sensing coverage, 
enable autonomous data collection, and reduce reliance on 
human labor in harsh environments, thereby decreasing human 
exposure and improving situational awareness and consistent 
inspection. To support these capabilities, a 3D NPP digital twin 
named iFANnpp has been developed to integrate robotic data, 
plant information, and physics-based models for advanced 
monitoring and analysis. Other key developments in nuclear 
robotics include radiation-aware navigation and radiation 
source localization for robotic deployment in nuclear 
environments.  
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