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Fig.2 Principle of experiment
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Fig.3 Interference voltage time domain diagram
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Vibration acceleration time domain diagram
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Fig.5 Voltage change rate time domain diagram

Z )y, E i Matlab ?Ejtﬁ’]ﬁ%ﬁiﬂ% R AT 45 31
SRRV S 1 20 2 B4R sl e 2 0 g, DA
BRI A P AR A AR A VK
2.3 HIRAER S

AR S5 P Bt , fli2z H a,
LR REES r AHEX G ER , WLIE 6— [EI 8,

MNIEL 6 7T R, JI 20 03 38 WA (5 i B R A
PR ES RLAART OC R , HAEBE B8 /N AR A, B
BRI AR AR , 4 i Sl fin ik B8 W (i e 2 1) 72
TSR AN a =Y #7100 G . UG5,V N
132.174 1,y {H -0.798 7, #1240k 0.982 7, #H
%%iﬁtﬂiﬂi?l EBORARSY, Bk 1 IR Sh

PR I (T B R S 922 AR ML RT T e 8 X

a=Yr' T HIA .

K7 7, FL TR A 3R I A5 IR PR R A i

‘ ‘\ ‘ V ‘ H ) W‘w WJ“'WWV\/ AV

%E%ﬂh%/(v e s

s ~ TR VB R



108 2 HEHEAR

. —— P
2l < SEPRME
L — o 2k
£y
g
=
4%4_
0

4IO 8I0 1120 1160 260 2‘11-0 2[80 3120 3I60
PRIRPERAE A FE S /cm
E6 mEEEESIREESTLHLE

Fig.6 Acceleration peak and vibration
source distance
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Fig.7 Voltage change speed peak and vibration
source distance change curve
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Fig.8 Relationship between peak acceleration
and peak voltage change rate
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Fig.9 Voltage change speed signal at 2 meters
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Fig.10 Voltage change speed signal at 6 meters
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Analysis and experiment of surface vibration characteristics of

underground cables by Mach-Zehnder interference detection
QIN Xin, ZHU Ningxi,LIU Gang, ZHENG Wencheng, HU Chuanliang
(School of Electric Power, South China University of Technology , Guangzhou 510640, China)

Abstract : In order to improve the working efficiency of Mach-Zehnder interference fiber optic sensing technology applied to the
field of underground urban medium and low voltagecable anti-external force damage warning, it is necessary to clarify the
relationship between the interference voltage signal and its vibration force. Firstly, the paper theoretically analyzes the
relationship between the interference voltage and the vibration force, and points out that when the external environment is
certain, the rate of change of the interference voltage is only related to the vibration force. On this basis, the design experiment
is carried out to study the relationship between the vibration wave propagated on the rigid cement surface and the interference
voltage signal, and the propagation and attenuation laws of the vibration wave and the interference voltage signal are compared
and analyzed. The results show that the peak value of Mach-Zehnder's interferometric voltage change has a positive correlation
with the magnitude of the vibration force. The peak value of the voltage change speed can be used as the feature quantity to
predict the distance or strength of the intrusive external force from the underground cable.

Keywords : optical fiber sensing technology ; photovoltaicvoltage ; shockvibration ; attenuation ; acceleration ; Mach-Zehnder interfe-

rometer
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