Nuclear Power Plant
Applications of Distributed Temperature Sensing (DTS) in a Nuclear Power Plant

Introduction

Nuclear power plants are complex facilities responsible for generating electricity through nuclear
reactions. Ensuring the safe and efficient operation of nuclear power plants is of paramount
importance. Preventive maintenance is a critical aspect of achieving this goal, and Distributed
Temperature Sensing (DTS) technology can play a pivotal role in enhancing preventive maintenance
efforts in these high-stakes environments. This application note explores various potential
applications of DTS in nuclear power plants for preventive maintenance.

What is DTS?

DTS is a cutting-edge fibre optic sensing technology that allows continuous temperature monitoring
along the entire length of an optical fibre. It operates on the principle of scattering, measuring
temperature by analysing the frequency shift of light as it interacts with the fibre. This technology
provides real-time, high-resolution temperature data along the fibre, making it a powerful tool for
various applications in nuclear power plants.

Applications of DTS in Preventive Maintenance

® Reactor Core Temperature Monitoring: The core of a nuclear reactor is at the heart of power
generation, and its temperature must be closely monitored to prevent overheating and
potential meltdowns. DTS enables continuous temperature profiling throughout the reactor
core, ensuring that the temperature remains within safe operating limits. Early detection of
temperature anomalies allows operators to take timely corrective actions, enhancing reactor
safety.

e Steam Generator Tube Integrity: Steam generators play a critical role in converting nuclear
reactor heat into steam for electricity generation. Over time, wear and degradation can
occur in the tubes, potentially leading to leaks. DTS allows real-time monitoring of steam
generator tube temperatures, facilitating the early identification of hotspots or abnormal
temperature gradients, which helps prevent costly and hazardous leaks.

e Cooling System Efficiency: Efficient cooling is essential for the safety and proper functioning
of nuclear power plants. DTS can be deployed to monitor cooling systems, such as cooling
towers and heat exchangers, to optimize their performance. By tracking temperature
variations in the cooling water flow, operators can identify blockages or abnormalities,
ensuring consistent cooling efficiency and preventing equipment damage.

e Spent Fuel Pool Monitoring: Nuclear power plants store spent fuel in pools to cool and
shield them from radiation. Maintaining proper water temperature in these pools is crucial
for preventing fuel rod damage. DTS provides continuous temperature monitoring of the
spent fuel pool, allowing operators to ensure optimal cooling and prevent potential risks.

e Emergency and Containment System Monitoring: In the event of a nuclear accident, it is
vital to monitor the temperature within the containment structure and emergency cooling
systems. DTS can be deployed in these areas to provide real-time temperature data, aiding in
the assessment of the situation's severity and assisting emergency response teams in making
informed decisions.

e Cable and Equipment Temperature Monitoring: Nuclear power plants have extensive cable
networks and equipment that require precise temperature monitoring. DTS allows for
non-intrusive, continuous temperature profiling of cables and critical equipment, enabling
the early detection of overheating or failures, thus preventing accidents and unplanned
outages.



Conclusion:

Distributed Temperature Sensing (DTS) technology offers a comprehensive and reliable solution for
temperature monitoring in nuclear power plants. Its diverse applications include reactor core
temperature monitoring, steam generator tube integrity, cooling system optimization, spent fuel pool
monitoring, emergency and containment system monitoring, and cable and equipment temperature
monitoring. By providing real-time data and early warning capabilities, DTS enhances safety,
improves plant efficiency, and minimizes the risk of accidents and costly downtime. The integration
of this advanced technology into nuclear power plants signifies a significant step forward in ensuring
the safe and sustainable generation of nuclear energy for the future.



