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HIGHLIGHTING

1. Uvod

Model WS60 je denni vystrazné majakové téleso (letecka vystrazna koule) o prliméru 60 cm, urcené
k montaZzi na zemnici lana s optickymi vlakny (OPGW) vedeni vysokého napéti a na vyztuhy stozard.

Velmi lehka (<5 kg) a odolna vici extrémnim povétrnostnim podminkam. Model WS60 dostupny
v Cervené, bilé a oranZové barve.

Je pFizpusobitelny pro riizné prifezy/priméry kabelG: 130 mm?, 160 mm?2, 235 mm? a 325 mm?.
Koule WS60 se sklada ze 2 polokouli.

Pfedmontovany systém a upevnéni pomoci 2 nerezovych sroubl na kazdém konci zajistuji snadnou
a rychlou instalaci.
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Il. Technické parametry

Material Kompozit
Barva Cervend, Bila, Oranzova
Primér 600 mm
Tloustka 3 mm
Hmotnost <5kg
Provozni podminky -25°c to +65°c
Montaz Nerezové Srouby jsou soucasti baleni

1) Material

a) Polokoule
Obé polokoule jsou vyrobeny z kompozitniho materidlu — pryskyfice, ktera se béiné pouziva v leteckém

pramyslu. Po sestaveni tvofi velmi tuhou kouli.

Tato vysokoizolacni a ndarazuvzdorna pryskyfice je odolna vici povétrnostnim vlivim a sklada se ze
styrenovych polymer( urcenych specialné pro venkovni pouZiti. Pryskyfice je odolna vici slunec¢nimu zareni
a zachovava si vyznamné fyzikalni vlastnosti i po dlouhodobém vystaveni neptiznivému pocasi.

Prednostni této pryskyrice:

+ Odolna vlivu pocasi
+  Velmi nizkd hmotnost
+ Zachovani fyzikalnich vlastnosti i po vystaveni UV zareni
+ Barevna stélost (probarveno jiz pti vyrobé, bez nutnosti dodatecného lakovani)
+ Praktickd houZevnatost a tuhost
+ Tvarovd a rozmérova stalost
+ Recyklovatelnost

+ Adaptace rliznym rozmérim zemnicich lan
b) Celisti

Na obou koncich koule WS60 je jedna silikonova Celist v pfimém kontaktu s kabelem.

Silikon zajistuje upevnéni na kabelu bez jeho poskozeni. Diky témto Celistem je koule
| prizpUsobitelnd jakémukoli priméru kabelu.
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HIGHLIGHTIN INNOVATION

c) Upevnovaci prvky

Na jednu kouli pfipadaji 4 upinaci Srouby, které jsou vyrobeny z nerezové

oceli. Matice a podlozky jsou rovnéz z nerezové oceli.

d) Zavésy (panty)

Model WS60 disponuje systémem pro predmontaz a je doddvan se 2 kompozitnimi zavésy.

2) Konstrukce
Diky své konstrukci je koule lehkd (méné neZz 5 kg) a zaroven odolna.
Vyslednou strukturu tvofi 2 tuhé polokoule.

Model WS60 disponuje silnou sténou (3 mm) a jeho drazkovani (profilovani) dodava konstrukci robustnost pfi
zachovani nizké hmotnosti.

Koule je vybavena 6 otvory pro odvod vody:

e

1 stfedovy otvor

Prdmeér 11 mm

Tyto otvory jsou dostatecné velké pro volnou cirkulaci a odtok vody (ze srdaZzek nebo kondenzace), ale zaroven
dostatecné malé, aby zabranily vniknuti drobnych predméti nebo necistot do interiéru.

MnoZstvi zachycené stagnacni vody nemuze prekrocit 0,5 kg.
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lll. Rozméry a instalace

1°) Rozméry

Kompozitni material
Cervena, bila nebo
oranzova. Odolna

Vi UV zaeni. TT
Tloustka 3mm. !

il

300mm
Spiralové

I silikonové
ochranné
pouzdro

= obrdzky spirdlovych silikonovych koncovek (Celisti)

Predni pohled .,
Bocni pohled

Ve |

Otvory pro nerezové
Srouby

PfizpUsobitelné jakémukoli praméru
zemniciho lana (kabelu).
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2°) Instalace

Instalace vystraznych kouli WS60 na vedeni vysokého napéti je snadna a rychla:

e Diky pfedmontovanému systému se 2 zavésy (110 mm) umisténymi po stranach
polokoule.

e Tato predbézna fixace umozZniuje snadné nastaveni a prizplisobeni polohy koule na kabelu
vysokého napéti.

e Nas upevnovaci systém neposkozuje kabel.
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Osvédceni o shodé ICAO
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IV. Certifikaty
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INNOVATION
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AHLIGHT

AIRCRAFT WARNING LIGHTS

COULEUR/  CARACTERISTIQUE/
R COLOUR CHARACTERISTICS
RED
SPHERE WHITE COMPOSITE
ORANGE

Le Directeur

Tél: +333 86 40 9210
Fax. +333864092 15
contact@aelta-boxcom
ooy Rue de Bour,
89250 CHEMILLY /YO i
. N 3
SIRET:388017 63400071 - NTVA :FR4‘,?V 3Eechm,:§$

03864092 10Fax:0386409215
NTVA : FR49 388 017 634

Rue de Bourgogne F89250 CHEMILLY SUR YONNE - Tél

SIRET : 388 017 634 00071

Zprava o UV odolnosti
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apport d'analyse

Le jeudi 13 janvier 2011
Page 3 sur4

LABORATOIRE D'ESSAIS

‘Echantillon N 2 PIECE EN PLASTIQUE REFERENCE INCONNUE  Regu le 21/12

Couleur : ROUGE Taille : Etiquetage annoncé

Origine :

lselon ISO 105-J01 Mesure de colorimétrie llluminant :D65 10° CIE, Spéculaire inclus - 130111 Ver. 1

Moyenne de trois mesures Essai réalisé sur la face brillante

* Aprés 20 h d'exposition aux UV :
DE* : 0,77

D'aprés NF G 52-300 09-1976 Détermination de la stabilité aprés exposition aux rayons ultra- 13/01/11 - Ver. 1

violets 20 heures d'exposition aux rayons ultra-violets 254 nm 4*30W, Essai réalisé sur la
face brillante

Dégradation observée : Néant

Rapporl Analyses Pic Rev0 01-2005
. " 14/01/2011 15:45:55
SMT Laboratoire d'essais
rue de la Plaine - F-77310 - SAINT FARGEAU PONTHIERRY - France
Teél :+33.1.60.65.42.41 Fax :+33.1.64.09.81.43 http://www.smt-lab.com
SARL au capital de 80.000 Euro Siret 40047 4946 00011 APE 7120B TVA :FR19400474946

Zkouska vétrnych (eolickych) vibraci
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Rue de Bourgogne
89250 CHEMILLY SUR YONNE France

Tél:+33 386 4092 210 Fax:+33 386 409 215

www.delta-box.com

LIGHTS

“OLIAN VIBRATION TEST FOR OPGW

Strana 10z 13

With warning sphere WS60 Delta Box
installed

DELTABOX SASU — Capital social : 40 000 €

SIRET : 388 017 634 00071 ~ N'TVA : FR49 388 017 634
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AVICHAT WARNING LIGHTS

1.- OBJECT

The i

ntent of the Aeolian Vibration test is to subject the OPGW cable installed with

warning sphere to Aeolian vibrations.

Obje

ctive

a) To verify the mechanical integrity of the OPGW cable with warning sphere installed

when subjected to simulated vibration conditions.

b) Ta verify the optical performance of the OPGW cable with warning sphere installed

This

when subjected to the specified vibration conditions.

broposal is based on the IEC 60794-1-2:2003

2.- TEST SETUP

Strana11z13
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Freq
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N° of
Opti

All t
vibrd

jeneral scheme of the test is shown in the figure 1.

ength of cable between inertia blocks is 40, 16 meters.

d on the International Standard IEC 60794-1-2:2003 the parameters of the test
le Load RTS= 20%RTS (+5%)

s optic length in a loop nfo > 100mM

uency f=830/0

litude @/3mm peak-to-peak

vibration cycles nev=1 million

cal wave length 1550 nm

he optical fibres (24) are jointed in loop. The total length of the fibres under

tions is 963.84m (24x40,16)

The

warning sphere is installed according to the manufacturer at a torque of 20Nm.
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3.- TEST FROCEDURE

Th
optic

e test sample is terminated at both ends prior to tensioning in such a way that the
al fibres cannot move in relation to the cable. A dynamometer, load cell is used to

measure cable tension.

The cable is loaded to approximately 20 +5% of RTS (rated tensile strength).

The frequency, optical signal and mid-loop (antinode) vibration amplitude at a free

loop,

not a support loop, are measuring during the test.

An electronically controlled shaker is used to excite the cable in the vertical plane.
The shaker armature is securely fastened to the cable so it is perpendicular to the cable
in the vertical plane.

THe test is carried out at one resonance frequency in the frequency range for the
given wind conditions. Aeolian vibration is normally experienced under laminar wind
flows of 0.5m/s to 7my/s. It is proposed a frequency corresponds to a vibration

prod

uced in the cable by a laminar wind od 4.15m/s.

The warning sphere is installed according to the manufacturer . The torque of the

bolts

of the warning spheres is measuring before and after the vibration test.

The amplitude of vibration is 1/3 the diameter of cable (15/3=5 mm P-P) and the
frequency is the closest resonance frequency to 830/15=55.3Hz. This condition shall

be m

TH
data
frequ
obta

D

Opti

Tk
155(
the §
wor
optic

aintained during 1 million cycles.

e control of the antinode amplitude is carried out by a feedback system with the
obtained by a laser sensor. Modifying the power and maintaining the resonance
iency the final amplitude is close to the one fixed by the standard. The vibration is
ined by a electrodynamics shaker, the movement is in the vertical plane.

uring the test, the optical and amplitude records were taken every 5 minutes.

cal measurements

1e optical system for attenuation measurements consists of a laser source at

)nm, a 50% splitter and two optical powemeters (channels 1 and 2). One output of
plitter is connected to channel 1 by a short pigtail. This part of the optical circuit

ks as a reference channel since it will record the drifts and power changes of the

~al circuit of the cable and then to channel 2.
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4.-Ti

initial optical measurement has been taken when the span was no tensioned,
e starting the vibrations and install the warning spheres. This measure is the
»nce for the variation in the optical attenuation .

annel 1 reading was Pio=-13.51dB

annel 2 reading was P20=-16.26dB

e difference in the attenuation between both reading s (Prer = P10-P20 = 2.75dB)
> to splice losses, connection and fiber attenuation losses of the optical loop being
ured.

btical attenuation changes per unit length at time t are then defined as:

Olt = [(P1t-P2t) — Pref] / Lopt ~ [dB/Km]
ter the installation of the warning sphere and before starting the vibration, the

al signal is measured.
alue are: Channel 1 P1o-8=-13.51dB and Channel 2 P20-8=-16.26 dB

btical measurements are taken for 15 min after the completion of the vibration
s, and before to uninstall the warning sphere
nel 1 P1r=-13.51dB and Channel 2 P2r=-16.28 dB

btical measurements are taken, after uninstall the warning sphere;

nnel 1 P1rB=-13.51dB and Channel 2 P2rB=-16.28 Db

ST RESULTS
The tensile load of tests is maintained at between 1996 and 1981 kg during the
test.
The optical attenuation increment never exceeds 0.031dB/Km
Torque of the warning sphere screw after test has been maintaining at the
same value of installation one (20Nm)

OMMENTS

No damage, cracking of breaking, detected in the OPGW cable and protection
rods at the position of installation of the warning spheres.

No permanent or temporary increase in optical attenuation greater than
1.0dB/km of the tested fibres at 1550 nm detected

No damage detected in the warning sphere under test.
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