« 40 o yygx205901@sina. com A J. Applied Optics Sept. 2004,25(5) :40—42

YEHS.1002—2082(2004)05—0040— 03

— MRSV E RO R B TR

Bk &, FRmAE, 215
GERINK2E RBETE.ILL £RE  066004)

#HOE. BHT -V REBEREAEREDSEENTE. Bt eRIeREREETRRSHMERE IR
FRELARMAEY. B TRIBEE AN E R FREE A W and REf A ERERARTLHLT B
WRH TERWUEEE., AALTFEREFERCEREAX—FE BELHBAMCRERNAEE.KGF
TRERHUEE. EEFHEUEAMNARE R AERSHELESNTREE. LB RERENELENE
. S EE, YFREKNE/REFERZ200 e B RNREEETUY KB R K6 5, RAXF LTS
A—AERERHEE NREPITEMRFFEAHERE.
X@iA: HEFIEREOLAIERE ERNERN
FES %S . TP73—33 X EFRING B

A Scenario of the Magneto-Optical Current Sensor
for Large Dynamic Range Measurement

JIAO Bin-liang, ZHENG Sheng-xuan, SHAN Wei

(Department of Opto-electronics, Yanshan University., Qinhuangdao 066004, China)

Abstract: A new method to extend the dynamic range of the magneto-optical current sensor is presented. The magneto-
optical current sensor is based on Farada effect and Ampere's law to realize the current measurement. Because the Faraday
rotation angle increases periodically with the current measured. only a monotone region of the sinusoid could be used and
the measurement range is narrowed. With the wavelength dependence of the Verdet constant. a large current could be
measured by way of measuring the difference of the rotation angles corresponding to the two different wavelengths within
one sensor. The ‘metering data.which is more accurate than the data from the dual wavelength. can be acquired by a single
wavelength. It is theoretically shown that 20% Verdet constant difference between the two wavelengths will increase the
current measuring range 6 times. This method can make the magneto-optical current sensor adaptive to both metering and
protection in power system.
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Fig. 1 Principle diagram magneto-optical Current sensor
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Fig. 2 Two orthogonal components of an optical vector
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Fig. 3 The structure diagram of current sensor for dual wavelength

S S AL TR AS B STl (DRI EX R T A FIA
WP, fIP, . —HP fP, HXLE— 8
. ITVOREHRAKX HFEHAS BEAHE
P Tt E B E v R E AR IR s —
ARIBHABRENNK P, P, H. RGHEMET
{55 4b 38 38 h (I LB SR A 25 R 09 7 5615 B i e
ME) . REFRBEHFHEARMENREE. . SLAT LU
RSB EER,

ALB A T ¥ AT LA R K B O B T IR R L O Rk
PR A% R A5 IR T B L 5 K AT I 3 1 B B T
VADFVOAHEZ 2, BRIy B ELR
WO HIE N B AR A S B A

0, =VA)INIy=nn/2

Or:=V OQ)INIy=(n—1)n/2
i, s mEm. Xd- BIEER., &
V4 1 V() =6: 5. 85 W B n=06 . BTN
L Y KB A K BT A 6 45,

4 Hit

) P 44 7R P 5B 5 K A A B [ R L R PR LR
KOEEAE N & BIE B FT ™ ARk o' =X e I 1% /R 25 14
Wi E . BEFELT, HRE KRB AEIEERN

LN - RN RS PN P Y 3.3 €

AT AL I L AT S8 B — & 12 A% IRl B 58 A i & o
RPN E .

LR

[17 A H Rose.S M Etzel ,K B Rochford. Optical fiber c-
urrent sensors in high electric field environments[J].
Journal of Lightwave Technology.1999.17(6):1042
—1047.

[2] ] D P Hrabliuk. Optical current sensors eliminate CT
saturation [ A J. Proceedings of the IEEE Power
Engineering Society Transmission and Distribution
Conference[C].2002,2:1478 —1481.

(3] WREZE. YEHLIM] b5 JUW Tk B R 4 . 1980.
339—341.

(4] X238, F &R LB @OLE(M]. 1. H iR
AR R, 2001, 42—45.



