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Research on the Compensating Fiber Loop for Eliminating Vibration
in Sagnac Optic Current Sensor

Li Xuyou Hao Jinhui Yang Hanrui Yang Junwei Chen Liang He Zhou
(College of Automation , Harbin Engineering University . Harbin . Heilongjiang 150001, China)

Abstract Optical fiber current sensors based on Faraday effect have a lot of advantages over conventional current
sensors and have been studied extensively. The structure of Sagnac optical current sensors are developed on the
structure of interferometric fiber-optic gyroscope. The external vibration is one of the most important limitations of
Sagnac optical current sensors. To eliminate the effect of vibration, a new scheme is given out. The basic principle of
the scheme is that there is an extra closed loop to compensate the vibration effect received by the sensing head. Then
the polarization states of the lights spreading in the new scheme are analyzed with Jones matrix. The theoretical
analysis and the result of the experiment both show that the novel structure of the optical current sensor could
completely eliminate the vibration effect in the environment. It is useful to the high accuracy of Sagnac optical
current sensor.
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Fig. 1 Principle diagram of optical current sensor
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Fig. 2 Optical structure of the novel vibration immunity current sensor
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Fig. 3 system result of original scheme when there is

no vibration and no current in the conductor
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Fig. 4 System result of original scheme when there is

no vibration and current value as 20 A
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Fig. 6 Experimental vibration result of new scheme

when there is no current in the conductor
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Fig. 7 Experimental vibration result of original scheme

when current value as 20 A
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Fig. 8 Experimental vibration result of new scheme

when current value as 20 A

MIE S 53 X R A L G T A
Jarl i AT ELA A SR Sl e A AR S R i
X JE H TS A R A R AR R L TR 6 S 3
FAAEAR /NI 22 5 AT UE W 17 3 o 57 8 792 S 06 2%
P RERS R B HIR S R A . 550, IR 7.
8 S IET 4 ByXg e Hf n] AL R RE AR A AL O I O O HL
A5 SR S AR B B 7 SR 2 R
7 SR /N X R % 7 RAE A AL &L R AR fE
AR e i 10 1 4% 50 DXL 2R PR R
5 %% 1

ARSCARH T — MR 3 9 B2 9 Sagnac S 21 ML
LI T S XX R O S0 D AR IS AT T A Y
HAE AT I ARG OB B R A R
R AL Ik BT 2 BN S SRS IR A 2R .l T 4b
fr 2k Pl 5 A5 TR 18 U A 4 48 U X B e A R,
T2 3 R 3l PR IR 56 4 A . I T RE 8 58 4 Ik TH
TR T Z BN . 73 51 A B2 Bl 5 15 S AR
S A — ARG LT SR 1 » I A 30 S 14 2 2 AT
WA T g R SR A E X RGN (17D 3
o) AT LA H s BU AP 07 S8 J0 I8 2 AE A i S il

0205005-4



25

T B % JE 32 3 06 2T W 3L % S it i 3 T W8 19 S 27+ B2 R F 5T

TR OL T i A P o B RS I R A
MTTHE BT T SRl 7 58 1 BRI AT A7 1, e ) 48t T A
I A SEER 25 2R . S50 45 R SR W] X PR ) 45 1 RE A8
ARG M 3 B3k 0 S 3l DR 30 AR G i R B3R 22 L O
i BEJE LT L I LA AR 1 AT AT PR SR AL T I R SR
Bl

S X X #

1 Li Li, Zhang Xintian. Optic-fiber current sensor and its present
research[ J]. Optoelectronic Technology & Information. 2002,
15(2): 37~41
R ORGSR TR BRI e T
K515 8, 2002, 15(2); 37~41

2 Y. N. Ning, Z. P. Wang, A. W. Palmer. Recent progress in
optical current sensing techniques[J]. Rev. Sci. Instrum. , 2004,
151(6); 734~743

3 Zhong Zheng, Guo Congliang. Interferential fiber-optic current
sensor[ J]. Optical Technique , 2006, 32(5) . 732~734
fir IE, SR, TR0 B RAREL] e H K, 2006,
32(5). 732~734

4 Xiang Yanling, Zhang Hong, Zhao Jian e al.. Research on

optical current transformer based on the fiber Bragg grating[]].

Acta Optica Sinica, 2010, 30(4): 949~953

REMERS . X Wb, TR 81 S S TOLER MG U AR I

F20J]. 5 FR, 2010, 30(4); 949~953

Wang Xitao, Liu Bingyi, Wu Songhua e al.. 1. 55 pm all-fiber

ol

laser heterodyne detection and data analysis with high
measurement accuracy of velocity[J]. Laser & Optoelectronics
Progress, 2011, 48(6): 060301

FA T XIFS, RN SRR 155 pm 6RO T
SIS KR AT )] Bk B ke F K. 2011, 48(6):
060301

Wang Wei. Noise Analysis and Digital Closed-Loop Control

o

System Design for FOG [ D]. Harbin; Harbin Engineering
University, 2007
Fo4E G B IR MR A BT S B A SR R R Sk T (D). R
T WK TR KRR, 2007

7 Liu Bin, Zhang Junzheng, Zhang Qiuchan et al.. Designing of an

optic fiber interferometer high voltage current sensor[ J]. Acta

020500

Optica Sinica, 2002, 22(3): 351~354
XML SRR, KRB S —FORL T3 2 s i AR R AR Y
B[], 5 4. 2002, 22(3): 351~354
8 He Jingyi, Liu Deming, Zhang Xinliang et al. . Polarization state
auto-compensated optical fiber current transducer [ J]. Acta
Optica Sinica, 1999, 19(12): 1678~1681
T3, XIFE, ki %, A RIRS A sh MR e iR o
AT A, 1999, 19(12) . 1678~1681
9 P. A. Nicati, P. H. Robert. Stabilized sagnac optical fiber
current sensor using one phase and two amplitude modulations
[C]. The 8th Optical Fiber Sensors Conference,1991. 402~405
10 Wang Xiaxiao, Zhang Chunxi, Zhang Chaoyang et al.. Study of
polarization errors of all fiber optical current transformers[]].
Acta Photonica Sinica , 2007, 36(2) . 320~323
THEE . RAEE, RIS, 26 i R 0 IR AR R 2E TS
[J]. &F 54k, 2007, 36(2): 320~323
11 Tao Hu, Yong Zhao, Xing Li. Novel optical fiber current sensor
based on magnetic fluid[J]. Chin. Opt. Lett., 2010, 8 (4):
392~394
12 Zu Peng, Xiang Wanghua, Bai Yangbo er al.. A novel fiber
sagnac magnetic field sensor based on magnetic fluid[ J]. Acta
Optica Sinica, 2011, 31(8): 0806005
MOMS. A, S S — R ALY BT R IR Y S AF
Sagnac B L ERAR]]. k554K, 2011, 31(8): 0806005
13 Wang Jia, Hou Honglu, Xu Jintao. Sagnac fiber-optic current
sensor without vibration sensitivity[ J]. Acta Photonica Sinica,
2010, 39(1). 57~61
T F. BEES. BEE. — MR Sagnac G LF L H KA
[J1. &F %3k, 2010, 39(1): 57~61
14 A. J. Rogers, Jincheng Xu, Jialing Yao. Vibration immunity for
optical-fiber current measurement[ J]. J. Lightwave Technol. ,
1995, 13(7). 1371~1377
15 Klaus Bohnert, Hubert Briandle, Martin Georg Brunzel e al..
Highly accurate fiber-optic DC current sensor for the
electrowinning industry [ J ]. IEEE Transactions on Industry
Applications, 2007, 43(1). 180~187
16 Jiao Binliang. Research on Sagnac Interferometer Based Fiber
Optic Current Sensor[ DJ]. Qinhuangdao: Yanshan University.,
2004, 34~35
k5L, Sagnac T RDGLT oA AR AT [ D). £ 8 5. #1l
K2, 2004, 34~35

EERE AT 4

-
-0

ol



