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Study on the high precision optical current transformer based on closed loop negative feedback

JI Yao-yao, LI Yan-song, LIUJun, MENG Lu
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Susceptible to temperature drift in actual operation, optical current transformer can not work in long-term stable situation,
so0 it has not achieved practical results in a large range. Aiming at the temperature drift problem of optical current transformer based on
the Faraday magneto-optical effect, the temperature factor of how it affects the mathematical model has been systematically analyzed
and the idea of closed loop negative feedback has been introduced into the system to further enhance the measurement accuracy. The
key technology, i.e. high stability DC source control system with controllable light source, has been implemented in hardware. The
experimental results have reached the expected target and also verify the feasibility of the method for improving the measurement

accuracy of optical current transformer through the closed loop negative feedback.
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Fig.1 Optical schematic diagram based on the Faraday

magneto-optical effect
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Fig.2 Optical current transformer mathematical model based on the Faraday magneto-optical effect
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Fig.3 High precision optical current transformer closed loop
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Fig.4 High stability light souce feedback self-turning system
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Fig.5 X9241 digital potentiometer resolution extension
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Fig.6 X9241 digital potentiometer vernier control
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Tab.1 High stability DC source control system output with
controllable light source

BT TN RL-RHy RH-Rw RL-Rw 0
500 2.38 0.15 2.23 504
1000 2.37 0.29 2.07 984
3000 2.35 0.86 1.49 2928
5000 2.33 1.43 0.90 4911
7000 231 2.02 0.29 6997
8000 2.29 2.29 0.00 8 000
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Fig.8 DC source control system theoretical input and control
output
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