Thermal Power Plant

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

Introduction

Thermal power plants are essential for electricity generation worldwide, relying on the combustion
of fossil fuels or other heat sources to produce steam, which drives turbines to generate electricity.
Efficient and reliable operation of thermal power plants is crucial for the stability of electrical grids.
Preventive maintenance is key to achieving this, and Distributed Temperature Sensing (DTS)
technology can significantly enhance preventive maintenance efforts in thermal power plants. This
application note explores various potential applications of DTS in thermal power plants for
preventive maintenance.

What is DTS?

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

Applications of DTS in Preventive Maintenance

1. Boiler and Furnace Monitoring: DTS provides a non-intrusive and continuous monitoring
solution for critical components such as boilers and furnaces. By installing fibre-optic cables
within these high-temperature zones, the DTS system can detect temperature gradients and
hotspots, identifying potential issues before they escalate into major problems. Early
detection helps prevent costly downtime, increases plant efficiency, and extends the lifespan
of crucial equipment.

2. Steam Pipeline Integrity: Thermal Power Plants rely heavily on steam pipelines to transport
energy from the boiler to the turbine. Ensuring the integrity of these pipelines is vital for
safety and performance. DTS allows plant operators to monitor the temperature distribution
along the entire length of the pipelines. This enables early detection of leaks, blockages, or
other anomalies, thus preventing accidents and optimizing energy transfer.

3. Steam Turbine Health: Steam turbines are critical components in thermal power plants. DTS
can monitor temperature changes along the length of turbine blades, helping operators
assess their health and performance. Detection of abnormal temperature patterns can signal
issues like blade erosion or steam leakage, prompting timely maintenance to optimize
turbine efficiency.

4. Cooling Water Systems: Efficient cooling is essential for optimal power plant performance.
DTS aids in monitoring cooling water systems, including cooling towers and condensers. By
tracking temperature variations in the cooling water flow, operators can identify blockages,
leaks, or scaling issues. This data-driven approach helps maintain cooling efficiency, reduces
water consumption, and minimizes environmental impact.

5. High-Voltage Cable Monitoring: Thermal Power Plants utilize extensive high-voltage cable
networks to transfer electricity from generators to substations. Excessive heat generation in
these cables can lead to insulation breakdown and potential power failures. DTS offers
real-time temperature profiling of these cables, enabling early detection of hotspots and
allowing timely maintenance, reducing the risk of costly outages.



6. Transformer Health Monitoring: Transformers are critical components of power plants, and
their failure can result in significant downtime and repair costs. DTS helps monitor
transformer temperatures, ensuring that they operate within safe limits. Early detection of
overheating or abnormalities allows for timely maintenance and extends the life of these
expensive assets.

7. Fire Detection and Prevention: Fire incidents in power plants pose a severe threat to
personnel, equipment, and the environment. DTS can serve as an effective fire detection
system, continuously monitoring temperature changes within the plant premises. Any
sudden temperature rise triggers immediate alerts, allowing rapid response and mitigating
the risk of extensive damage.

8. Heat Exchanger Efficiency: Heat exchangers are essential for heat transfer processes in
thermal power plants. DTS can continuously monitor temperature variations within heat
exchangers, providing insights into their efficiency and detecting issues such as fouling or
scaling that can hinder performance. This data aids in proactive maintenance and energy
optimization.

Conclusion:

Distributed Temperature Sensing (DTS) technology offers a comprehensive and reliable approach to
temperature monitoring in thermal power plants. Its wide range of applications includes boiler
monitoring, pipeline integrity, cooling systems optimization, high-voltage cable monitoring,
transformer health, and fire detection. By providing real-time data and early warning capabilities,
DTS enhances plant efficiency, improves safety, and minimizes operational costs. As the technology
continues to evolve, its integration into thermal power plants is expected to become even more
widespread, ensuring sustainable and reliable power generation for the future.



