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A Novel Method on Modulation and Demodulation of All Fiber
Optical Current Transformer
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and Telecommunications, Beijing 100876, China

Abstract A kind of fiber optical current transformer which employs a novel method on modulation and
demodulation is proposed. The system controls the phase modulator with a return-to-zero square wave, and
implements the analog coherent demodulation with a sine wave which acts as the local oscillator signal, and
fulfills the current closed loop measurement by digital signal processing (finite impulse response filter, moving
average filter) of acquired data to generate step wave. The result of the experiment suggests that the method
can realize the closed loop measurement of large current, meet 0.2 level of IEC 60044-8:2002 standard when
rated current is 1000 A at room temperature, and has the practical application value.
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Fig.1 Basic structure of FOCT system

A AL AT 73 R T Sagnac  # sUAS A LIS = A 0 A9 2R S50 MRS E Wk o 2% 4t A il e A 00 458 I 52 )

5 5 b PR G5 32 53 B 5 I R 4 FVECTAE 5 A BRI A, B SE AL K] 2 R ke R HE R AT
15 5 Ab BEES 43, HE RS2 ASTHLM5 5 8BRS 43 o ML ULAE 5 0 B 32 2 58 O L B 40 5 0 B RO R T R
RAE S BUTAR 5 A B A7 5T PR AL T A R A5 S SR A AR 5 R R B AR I B 8 B vk (32 AL A K] 2 v B ik s RN
EJn#s A BHLIL),

[}
[}
[}
[}
! | i
clock rl moving | |
H distributio: average | |
[}
]
| square ccumulato }
' wave A | digital
: | output
1 accumulator :
| B "
]

2 {55 Ak BEAE
Fig.2 Signal processing block diagram
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Fig.3 Modulating signal and detected signal. (a) Non—return—to—zero square wave modulation;
(b) return—to—zero square wave modulation
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Fig.4 Coherent demodulation
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Fig.5 On—off current test of FOCT system. (a) 0 A; (b) 700 A
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Fig.6 Linearity test of FOCT system
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Table 1 Ratio error experiment under rated current (1000 A)

Rated current percentage 0.2 level standard ratio error Prototype ratio error
5% +0.75%(1.5%) 0.5433%
20% +0.35%(0.7%) 0.2373%
100% +0.2%(0.4%) 0.2011%
120% +0.2%(0.4%) 0.1858%
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