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Fig.1  Structure of all fiber current transformer
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Fig.2  Principle of phase difference invariance
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Research on early fault diagnosis method for
all optical fiber current transformers
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Abstract: Some faults of optical fiber current transformers will be shown in the form of phase anomaly in the early
stage. From the view of abnormal measurement detection, an early fault diagnosis method of fiber optical current
transformer based on the invariance principle of phase difference has been proposed in this paper. The concept of
the phase difference invariance principle is first introduced, which is to intercept signals at equal time intervals un-
der the condition of relatively stable frequency of the power grid, and a phase difference only related to the time in-
terval can be solved by numerical analysis. By using the phase difference as the comparison standard, by analyzing
the change of the actual phase difference, it can judge whether the phase measurement anomaly occurs in the elec-
tronic transformer and provides the auxiliary criterion for the early fault diagnosis. To verify the feasibility of the pro-
posed method, a lab verification test is carried out. And the test result indicates that the proposed method can iden-
tify the measurement anomaly once the abnormal measurement occurs due to the external interferences. Based on the
method, the developed fault warning system for all optical fiber current transformers has been put into operation in
an intelligent substation in Liaoning Province.

Key words: optical fiber current transformer; fault diagnosis; phase measurement; invariance of phase difference;

numerical solution



