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INEPIAHYH :

O Baoikdg 6tdY0G TOL £PYOL Elvar 1 YPON TOAVPVOUIKNAG OTTTIKNG tvag Yo TNV
aviyvevon cQoAudTOV 1 PLaPdV oTa VITOYEWD KOADO UETOPOPAS MAEKTPIKNG 1GYVG.
Eivor yvootd 011 oe mepumtooelg PAAPNg to vwdyEww  KOAMO  HETAPOPAS
vrepBeppaivovtar tomkd Kot givar e&oupetikd 60oKoAo vo. evtomiotel 1 Béom tov
mpofAnuartog. H mpotevopevn pebodoroyia £xet mg NG, £xovTag £vo VTTOYELD NAEKTPIKO
KOAMIO TPOGOUOIDVOVUE SLAPOPES KOTACTAGELS Kol GLVONKDOV Taipvovtag 0edopuéEva
YL vor EYOVUE TNV dUVATOTNTO VO OTAOEPOTOINGOLVLE TNV AEITOVPYIOL TOL GUGTHATOC

aviyvevong CLUTEPLPOPAS {NULADY VITOYELWV KAAMIT®V.

H aviyvevon emitvyydvetar ypnowonowwvrag éve DTS: Distributed Temperature
Sensors/AteOntpeg Kataveunuévng Beppokpaciog ot 6motot ypnoponotodv HeTPNGELS
Baciopéveg oe paopatookonio RAMAN cg cuvovacud pe OTDR (Optical Time-domain
Reflectometry: Ontik) avoakiactopetpio ypovikod mediov) yia oviyvevon oAloydv

Oeppoxpaciag pe peydin axpipeto.

"Evag ohvtopog maApog omtdg dtadidetatl otny tva and 1o Aéilep mov Ppioketan
ot0 ovotnuo DTS. Tavtdypova onpovpyeitar Stdomapto eog Raman mpog tnv avtifetn
KkatevBuvon and v mopeia dradoons pEoa oty va (avakAOUEVO) GE OVO OLOPOPETIKA
unKn Kopotog, amd dtadoykd onpeio katd pnikog g tvag. To pnikn KOHoTog TOL
GLYKEKPLUEVOL SLOCKOPTIGHEVOL P@TOS Raman givor dtapopetikd amd 10 g tov Aélep
Kot ovopdlovron «Stokesy» ko «anti-Stokesy. To €0pog Tov ewtog Stokes Ko anti-Stokes
apoakorlovdeital Kol 0 YOPIKOG EVIOMIGUOS TOV OVOKADUEVOL QMOTOS TPocdtopileTat
HECM TNG YVAOONS TNG ToYDTNTAG 01000 TOL PMOTOC pésa oty iva. To Qoacpotikod
TAATOC TOV PTOHS TV Stokes e€aptdtar TOAD acBevidg amd 1 Beppokpacic, Eved 1O

TAGTOG TOV POTOG TV anti- Stokes e&aptdtan o peydro Pabuod amd ™ Oepuokpacia.

To mpo@ik Beprokpaciog evtog g ontikng tvag vroloyileton Aoppdvovtag tov
Adyo tov mAdtovg TV Stokes kot Tov aviyvevBévrog anti-Stokes pwtdg. Ta dedopéva Ha
TOyovV emeepyaciog yioo vo. ONUIOVPYCOVUE TPOPIA GLUTEPLPOPDOYV TOV KAAMII®V
UETAPOPAG NAEKTPLKOD PEVULOTOG,

Ta amotelécpota TG To KAT® TTuylokng 0o avatpopodotnBovv cto Project

LightSense 1o onoio ypnuatodoteite amd to ISEK: Tépupa Epevvac kot Kovotopiog



OOV GLVTOVIGTHG TOL £pyou givar to Teyvoroykd [Mavemotiuo Kdnpov. Méca otovg
GKOTOVG TOL £pYoVL gival 1 PEATI®ON TOV GLGTHUATOS EYKOTAGTACNG VITOYEIWV

KoA®SimV Kot BEATIOON TOV CLOTNUATOV TPOANYNG CEOAUATOV Kot (nuimv.



ABSTRACT:

The main goal of the project is the use of multimode optical fiber for the detection
of errors or failures in the underground power cables. It is known that in cases of failure
the underground transmission cables overheat locally, they become a hot-spot, and it is
extremely difficult to detect and locate the problem. The proposed methodology is as
follows, having an underground electric cable we simulate various situations and
conditions by collecting data to be able to stabilize the operation of the underground cable

damage detection system.

Detection is achieved using DTS: Distributed Temperature Sensors that use
RAMAN-based measurements in combination with OTDR (Optical Time-domain

Reflectometry) for high-precision temperature detection.

A short pulse of light is launched into the fiber from the DTS system where it
propagates forward. The wavelengths of this scattered Raman light are different from the
light propagating forward and are called "Stokes" and "anti-Stokes". The range of light
Stokes and anti-Stokes is monitored, and the spatial location of the reflected scattered
light is determined by knowing the speed of light propagation through the fiber. The
amplitude of Stokes light is very weakly dependent on temperature, while the amplitude
of on anti- Stokes light is highly dependent on temperature. Thus, being able to use Stokes

and Anti-Stokes to collect the data we need.

The temperature profile within the optical fiber is calculated by taking the ratio of
the width of the Stokes to the detected anti-Stokes light. The data will be processed to
create behavioral profiles of the power cables. Then we collect the data and adjust the
system to make it more efficient or locating the damaged areas a lot easier than traditional

methods

The results of the following experiment will be director to the LightSense project
funded by RIF: Research and Innovation Foundation (in Cyprus) and coordinated by
CUT: Cyprus University of Technology. One of the many purposes is the improvement
of installation for underground cables and to prevent the occurrence of the cable faults

and damages to the cables.
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