Tabor, 15.5.2017

IDENTIFIKACE VLAKEN A KABELU
metodou kvalifikovaneho poklepu

Jan Broucek, Pavel Kosour

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®

the art of

optical

ommunication




the art of , .
optica

communication

Identifikace optickych vidken a kabell

PROFber

Identifikace vlaken (na konci vlakna — na konektorovém poli)
 Prosviceni Cervenym laserem (vizualnim zamérovacem)

 Propisknuti modulovanym signalem 270Hz/1kHz/2kHz + detektorem na méridle
vykonu

Identifikace viaken (v prlibéhu trasy — bez preruseni)
- Cervenym laserem (vizudInim zaméfovacem) + ohyb v prstech

 Propisknuti modulovanym signalem 270Hz/1kHz/2kHz
+ ohybovym detektorem na meéridle vykonu
+ identifikatorem zivého vlakna

 Slabou AM modulaci (tdnovym generatorem) vysilace + identifikatorem zivého
vlakna (tonovym detektorem)

Identifikace kabell po trase (v priibéhu trasy — bez preruseni)
2??
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N Prosviceni trasy ¢ervenym laserem Optlca
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PRDFibeNPG

N ET WORKI

Co to je prosviceni? Jak pozorovat svazek?
Takhle radéji NE!

A) Primy pohled

Smeér
C > 4 ? < pohledu

Co kdyz do vlakna sviti m&gp jiného?
@ e,
B) Pohled na stopu Loy, 'S

napr. EDFA !

VFL - Visual Fault Locator
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PRDFibeNr:

J E T W O R K |

Transmisni - Pfima metoda (zdroj zareni + meridlo vykonu)
Propisknuti modulovanym signalem 270Hz/1kHz/2kHz + detektorem na meéridle vykonu

LS — Light source

. . KliCovani napf. 1 kHz

napf. 1550 an
—_— S
. @ -
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Cerveny laser
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. — vizualni zamerovac poruch (VFL) E)ommumcauon
PRO-ber

VFL - Visual Fault Locator

Ztrata =vyzareno z vlakna

N
P [N

1

1
1
1

it

il
>|||
il
(C

iy,

REACHING OUT
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D Propisknuti modulovanym signalem optica

communication

PRDFibeNr:

J E T W O R K |

Transmisni - Prima metoda (zdroj zareni + meéridlo vykonu)

Propisknuti modulovanym signalem 270Hz/1kHz/2kHz + ohybovym detektorem na
meéridle vykonu

FOA-01 ohybovy
adapter

LS — Light source @

KliCovani napf. 1 kHz PM — Power Meter

napr. 1550 nm
X >

iOLM/OTDR s rezimem TX 270Hz/1kHz/2kHz
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PRQFiber:

N ET WORKING

Propisknuti modulovanym signalem 270Hz/1kHz/2kHz + detektorem zivého
vlakna LFD

@

LS — Light source

. . . KliCovani napf. 1 kHz

napf. 1550 nm

>

iOLM/OTDR s rezimem TX 270Hz/1kHz/2kHz
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Detekce Zivého vldkna optica
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PRDFibeer

J E T W O R K |

detektor
Zivého
vlakna

LFD - Live Fiber Detector
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PRDFI’ bqrz

J E T W O R K |

Které vlakno je pod provozem?

Detekce provozu = zivého vlakna
Detekce sméru provozu = zivého vlakna
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Nasviceni a propisknuti volného vlakna

—

Detekce provozu = zivého vlakna
. Detekce sméru provozu = zivého vlakna

LS — Light source rv ’ . ’
Klidovany 270Hz/ 1kHz/2kHz Detekce klicovaneho signalu 270Hz/1kHz/2kHz
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. Detekce Zivého vldkna — Proc? opiice]

PRO-ber

Co umozni LFD a k cemu to je?
- Propisknuti - dohledani volného viakna
-, které vlakno ve spojce patii ke kterému portu v rozvadéci®
- Identifikace provozovaného vlakna
- ,herozpojim to, co nesmim"
- Smér provozu
- ,upstream vs. downstram®
- Orientacni uroven vykonu ve vlakné

Co NEumozni LFD
- Detekovat kabel
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PRO-ber

Slaba AM modulace/detekce tonu na vldknu

- TG-300 vykonoveé moduluje signal prenosového systému (tonovy generator)
- LFD-300 detekuje Zivy signal prenosového systému

- LFD-300 detekuje vykonovou modulaci TG-300 (tonovy detektor)

Patch

Panel
1 ?
2 ?
3 ?
4 L T

- Live fiber |
TG-300 -
LFD-300

—
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~\ Detekce Zivého vidkna optica
PRO-ber

communication

Idealni technika pro sit’e
- Velmi husté obsazené

- Nedokonalou dokumentaci
- Prisnymi SLA

Moznost vyuziti na trasach
- Single mode
- Nutnost detekovat vlakna jednotlivé
- Max ochrana 3mm
- Neumoznuje detekovat kabel jako celek
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"\ Detekce Zivého vldkna - priklad optica

PRDFIbeP

communication
W O R K 1|

Identifikace OLT karty pro daného zakaznika
- LFD-300 pfipojim na zkoumanou trasu v siti
TG-300 postupné pripojuji k vystuptim jednotlivych OLT
Prifazeni OLT karty ke zkoumanému bodu trasy

TK » Sl;";i: g | E«smbmmn Fikiey Dop Terminal Drop ( -'1 T
Voice . I & | E Lot il
et — AN

OLT ’
- Patch Panel PatXg Panel tch Panel
RF Optical
Video |-

topTumma
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"\ Detekce Zivého vlakna - priklad optica
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EBDFibeNr:

W O R K|

Identifikace zakaznikl pro danou OLT kartu / vystup splitteru
- TG-300 na vystup splutteru (moduluje vysilany signal)
- LFD-300 detekuje modulaci na koncovych bodech sité
- Prirazeni zakaznika k danému vystupu splitteru

o

; . Drop Terminal i
A Destribution Fiber Drop .
Y |
o .- 7..

Patch Panel Patch Paned
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"\ AKREDITOVANA KALIBRACNI LABORATOR ~ OPtica
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PRQFiber“

- Trnava: Kalibracni laborator ISO/IEC 17025 akreditovana SNAS pod ¢. 527/K-101
- Trnava a Praha: EXFO certifikovana servisni centra N

. b | OsNas
- dokladem kalibrace je kalibracni Stitek a kalibracni certifikat S | Reg.No. S27/k-101

bolyy WY

- kalibrujeme méridla vSech vyrobcti bez ohledu na znacku
- kalibrace dle standard@i EN/IEC

- sluzby zdkaznikdim v celé Evropé

- expresni kalibrace - 24h

Kahbrace od optiky po Ethernet

ISO 17025 AKREDITOVANA KALIBRACNI LABORATOR A AUTORIZOVANE SERVISNI CENTRUM v Trnavé www.profiber.eu




 Fiber/Cable Identifier FIBERPROD

<Applications>

5 <After Splicing box>
<Central Office> —
FIBERPRD

pvative fiber optics
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PROFber

Optické vlakno jako rozlozeny mikrofon _
CI4000 Acoustic Fiber Cable Identifier FIBERPRO
2 vlakna ve smycce,
 dyn rozsah az 50 dB (100km trasa)
CFT-810 Audio Fiber Tracer
1 vlakno s odrazem na konci (PC konektor do vzduchu),
« dyn rozsah 9 dB (30km trasa)
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N ET WORKING

able Identifier-Part 5

AFCID Operation

_—
FIBERPRD Fiber 1
o - REATATAYS II\
CI4000 Acoustic Fiber Cable Identifier N NN,
« 2 vldkna ve smycce, B mg T Loop
* dyn rozsah az 50 dB (100km trasa) ( A
https://www.youtube.com/watch?v=fXm7sPHp1Ek NN
LABER ~
Fiber 2
Cable Identifier-Part 5 2 :
AFCID Operation
Fiber 1
@ AARICE
Detector — Loop
caple t
” t'uk’ t'uk "-“ m— 1h g ({.NJL
leolator =
< N NN\
NNNINT
LASER ; .
Fiber 2
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™\ Identifikace metodou poklepu optica
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PROFber
N ETWORKING

CFT-810 Audio Fiber Tracer
1 vlakno s odrazem na konci (PC konektor do vzduchu),
* dyn rozsah 9 dB (30km trasa)

https://www.youtube.com/watch?v=YmvsROj4MVc

—_—
FIBERPRO

CFT-810 Operation

1 km Fiber

Proposstng

Display
Fiber Span Under Test
o £
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—
FIBERPRDO

=_ SIAM8  CANLE IDENTIFIER Optlcal cable

D)
Q
* Loop-back at opposite office (Forms Sagnac interferometer)
*  Outside worker taps cable.
+  AFCID monitor disturbance on cable and reproduce it as
Audio/Visual
+  Office & outside worker identify cable based on Audio/Visual
signal
* AFCID is equipped with phone & headset jack to share audio
signal and communicate.
* Tapping & Listening == Encoding & Decoding (Strong to noise)
_—
FIBERPRD

your innovative fiber optics provider
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' Loop Back Site
Optical Source Optical Cable

CID Instrument

242

Photodiode L e

* AFCID is Interferometric method.

loo = 1,(1+CoS(AR))2 , Ad=¢,, —d.,

¢:277an , (I ~10°m, 1=1.55x10°m , ¢ ~10" radian)

« CW & CCW light pass the same fiber in opposite direction .
« Only Sagnac interferometer can maintain
Ag~(10° ~107)

« But, It's not easy, FiberPro has technology.

—
FIBERPRO

your innovative fiber optics provider
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* Lockin-Amp output is proportional to cos ¢, (2f) or sin sin ¢, (1f)
 Limited to +/- 1
* AFCID monitors amplitude of lockin-amp.

Lockin-Amp output

N / MM

cas ¢,

v

disturbance

' =
FIBERPRD

your innovative fiber optics provider



—
FIBERPRDO

‘\
. ¢dis§%g
Optical Source 949 > D Ect/n
D'
Photodiode

(p : disturbance inducing point, p’: symmetric point of p to the
coupler,
| . distance between p and p’, 7 . time of flight between p & p’)

¢d istb (t)

« Tapping cable
e Acoustic wave on cable
e Stress on fiber

« Change refractive index, n, and fiber length

Bicts :%An + ZTﬂnAI (>> lradian)

—
FIBERPRO

your innovative fiber optics provider
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)%
Optical Source ¢Q/é
Photodiode Phase Modulator
1+cos(@, + ¢, sinat) 4 sinat
Lock-in Amplifier |« f/2f Function
Generator
1f { sing,
2f Jcos ¢, * Modulation — Demodulation method (Lockin detection)

« 2 kind (1f or 2f) signal processing, user selectable.
Band pass filter

)

—
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your innovative fiber optics provider



1f signal processing
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2f signal processing
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Unfiltered noise

Acoustic generator (MP3 player & bone vibrating earphone)

0.0

LI =

-0.04

[N 2y

=01, 08

R e S [ B s (R AT T e B |

—
FIBERPRO

your innovative fiber optics provider
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 FIBERPRO Audio Fiber Tracer: CFT-810 FIBERPRD

<Features>

v' Audio-Visual detection of target fiber/cable
v Optical Power Meter function

v" Visual Fault Locator function

v Traffic Check function

v’ Zero dead zone

v' Traces ‘bend insensitive fibers’

v' Dynamic range : 9 dB (Typically up to around 30km)
v Battery operation

<CFT-810>

<Strong points>

v Easy, Convenient, Safe and Accurate

<Value Proposition>
v' Save huge time and big money by quick and risk-free operation:

FIBERPRD

pvative fiber optics
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CFT-810 Audio Fiber Tracer
- Prijd'te si vyzkouset ...
zat'ukat ....

—
FIBERPRO

Pronajem pristroje jako sluzba
Prvni zap{jc¢ka zdarma — na vyzkouseni

Pavel Kosour eviduje zajem, piSe poradnik pavel.kosour@profiber.eu

Dekujeme za pozornost
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dekujeme

info@profiber.eu
www.profiber.eu
PROFiber Networking CZ s.r.o. PROFiber Networking s.r.o.
Mezi Vodami 205/29 Bernolakova 2
143 00 Praha 4 917 01 Trnava
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