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Fig.1 Schematic diagram of fiber surface

refraction and reflection
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Fig.2 Relationship between optical power loss
and contamination degree
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Fig.3 Schematic diagram of refraction and reflection, total
internal reflection of clean and polluted multimode bare fiber

HA o FYCEFAE 0 G R AR I 5% A
EAS PRI R

Bifi 75 BRO'CET 2% 1T X635 B W ot A 14 hn , R T
BRMPT I 0l BER, BROGCLFF 3 V(R 2 AR
VNS & 6ii YN Ie) =l R OB I B NI PS s s 7 =
WA, XM T — AR T YR I FERE &
ERVES IRV B 1 I3 R SR AL

A RGP BR T Al PERY 3L, A A Al Y
TR AT RIS FE T K2 X G D A FE R 5Z ), 5E
IO RE 5 R T TR B X6 G T 2R A5 FE 11 52 i S 56 A1
1, SIS HON . ZBOLLT, TS ORIR, A S DR N
1 000 pWW, JRM U8+ o S50 T A B Akt ik e %
ST REBFERIFZ I AN & 4 s

100 400 700 1 000
P MR (L)
e HEDRAF, o U DB
B4 TR R BN S T R AR AR RO B

Fig.4 Influence of non-souble salt suspension solution

concentration on optical power loss
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Fig.5 Optical power loss of multimode fiber
with different shapes
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under different light sources
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mode and multi-longitudinal mode light sources
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Study on influencing factors of external insulation surface

contamination detection system based on optical power loss
XU Zhiniu',CHEN Feifei' ,ZHAO Lijuan' ,ZHANG Zhijuan' , YANG Zhi' ,HUANG Yaode®
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. State Grid Xinjiang Electric Power Company Economic Research Institute, Urumqi 830002, China)

Abstract:In order to improve the accuracy of measuring method of insulation surface contamination degree based on
optical power loss,a surface contamination degree measurement system based on bare fiber is established. Based on
the established system,the influences of salt solution concentration, non-soluble salt solution suspension concentra-
tion , fiber shape,light source type and fiber type on the optical power loss caused by the salt deposit are experimen-
tally investigated and the results are analyzed theoretically. The experimental results reveal that the optical power
loss increases gradually along with the increase of salt solution concentration ;the influence of the non-soluble salt so-
lution suspension concentration on the optical power loss is not obvious ;the optical power loss using U-shape optical
fiber is more significant than that using linear shape optical fiber;the optical power loss using broadband ( multi-lon-
gitudinal mode) light source is more significant than that using narrow spectrum light ( single longitudinal mode )
source ; the optical power loss using multi-mode fiber is more significant than that using single mode fiber. The theo-
retical analysis results explain the experimental results well and verify the reliability of the experimental results. The
semiconductor light source , multi-mode fiber and U-type state should be used in the contamination degree measure-
ment based on the bare fiber in order to improve the measuring accuracy.

Key words:degree of contamination ;optical power loss;fibers;fiber shape;light source type;fiber type
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Fig.Al Pictures of experimental equipments
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