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Abstract: The distributed optical fiber sensing system based on Mach-Zehnder interference principle has the ability
of warning the potential sabotage acts to oil and gas pipelines, and the distributed location technology is one of the key
technologies. Based on the correlation theory, the location theory has been studied, the experimental system based
on virtual instrument platform has been established; Several experiments has been carried out at eight different
locations across 20 km sensing fiber, the results show that the positioning error could be controlled within 149 m,

which can meet the practical positioning needs.
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Fig. 1 Twain Mach-Zehnder interferometer for

distributed sensing
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Fig. 2 Black diagram of experimental system
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Fig. 4 Sketch of locating experimental system
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Fig. 5 Signals from two Mach-Zehnder interferomet
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Fig. 6 Multo-measurements positions at three positions
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Table 1 Comparison of actual position with

measured mean position

Actual Measured mean Mean
position /m position /m error /m
1110 987 —123
2020 2043 23
4040 3956 84
6226 6358 132
7183 7172 —12
8293 8330 37
12571 12705 134
13806 13934 128
15873 16022 149
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