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Wide Area Plant Monitoring Technique Using
Fiber-Optic Distributed Temperature Sensor
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Synopsis:

A fiber-optic distributed temperature sensor makes it
possible to measure the temperature distribution along the
fiher path by laying an optical fiber., and is effective in
monitoring temperatures in a wide area. Kawasaki Steel
Corp. and Hitachi Cable, Ltd. have been expanding the
measuring range of the sensor and developing utilizing
techniques for applying the sensor to temperature monitor-
ing ir steel plants. As the result of this effort, temperature
distribution measurement of —200 to 500°C has become
possible, and the utilizing technigues have been established.
A fiber-optic distributed temperature sensor is used for
temperature monitoring of the steel shell on the hot stove,
and is very useful for monitoring temperatures in the plant.
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Table I Specifications of conventional fiber-optic distributed
temperature sensor

Measurement distance 2 km
Distance resolution Im
Temperature accuracy +17C
Temperature resoluticn 0.1C
Temperature range® —50~150°C
Wavelength of laser 900 nm
Wavelength of Stokes light 940 nm
Wavelength of anti-Stokes light 870 nm

® Using conventional fiber
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Fig. 15 Measurement system of hot stove shell temperature

Table 3 Specifications of optical fiber and fiber-optic distribut-
ed temperature sensor for hot stove shell montoring

SPEC
Fiber type SI—50.7125
Core 510, 50x£3 um
Clad Si0, 125+3 um

Coating material Carbon, Polymer, Ceramics
Qutside diameter about 0.15 mm
Sheath material SUS316

Sheath thickness = 0.3mm
Sheath cutside diameter = 3.6 mm
Measuring range 0-~330C
Accuracy +3I%FS
Measuring distance 1 km
Distance resolution, 1m

Measuring time 2 min /1 route
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