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Application of Distributed Optical Fiber Temperature Sensing System in Fire Detection for Large
Crude QOil Storage Tanks
Zhifan Li
Huizhou Daya Bay Huade Petrochemical Co., Ltd

[Abstract] For the high—risk fire area of floating roof seal rings in large crude oil storage tanks, traditional Fiber
Bragg Grating (FBG) temperature sensing systems face limitations in positioning accuracy, long—term stability,
and maintenance economy, making it difficult to meet safety production standards. This paper proposes the
adoption of a Distributed Optical Fiber Temperature Sensing System (DTS) based on Raman scattering and
OTDR technology as a replacement. The sensing mechanism of DTS is elaborated, and its advantages and
disadvantages are compared with FBG technology across multiple dimensions. Taking the renovation of Huade
Petrochemical's NT101/Tank 3 as an example, the system design is introduced. Operational results show that
DTS achieves a positioning accuracy of =<1 m, a temperature measurement accuracy of <+ 1° C, and has
maintained stable operation for over six years, providing valuable technical references.
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