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FIBRE OPTIC CABLES

Today's economy is based on the efficient and smooth flow of knowledge and in-
formation. As the volume of information continues to grow, there is a requirement
for bigger and bigger bandwidths. Data transmission based on copper cables is
limited, despite continued progress, and will not be able to provide the capacity
foreseen in the future. The future-proof solution to this ever increasing problem is
fibre optic cable, with the crucial component - optical fibres.

Optical fibres transfer the data signals, in this case the electromagnetic waves, in
the infrared frequency range. They are resistant to electromagnetic interference
and have the ability to transfer data at huge rates, reaching hundreds of Gb/s.

The design and construcéon of | bre op&c cables
depends on the par&cular applicaon. The locaon,
installaGon technique and the transmission distance
all have to be taken into consideraGon.

The basic elements of a| bre opE&c cable are:

+ anop6onal central strength element

+ op6&cal | bres

+ protecOve tube

+ sealing

+ reinforcement

+ outer sheath

Depending on the number of transmiZed modes
(waves) of light, op&cal | bres are divided into single
mode and mul€mode..

Sngle mode op€xal | bres have low dispersion and
aXenuaGon making them suitable for long-distance
transmission. Minimum aXenuaGon (signal loss)
occurs at speci] ¢ wavelengths, the so called
transmission windows at 1310 nm (Il transmission
window) and 1550 (Il transmission window). Sngle-
mode op€ral | bres allow for transmission using
XWDM technology, which enables data throughput
inthe order of Tb/s.

Fibre op&c cable manufacturers use various types of
single mode | bre depending on the applicaGon:
J-9/125. M, G.652.

h—G655.

&, b-G657AB

Mul© mode op€&cal | bres transmit many modes of
light. Because of the higher dispersion compared
to single mode | bres their applicaGon is usually
limited to indoor cables and transmission over short
distances. For telecommunicaBons, wavelengths of
850 nm and 1300 nm are used. Mul©mode ] bresare
usually denoted by their core and protecOve layer
(called the cladding) diameters. For example a | bre
labelled 50/125 has a core diameter of 50mm and
a cladding diameter of 125 mm. Another frequently
used mul® mode |bre is 62.5/125. Alternae
descrip@ons (used interchangeably) are G50 and
G62.5. respecOvely.

Depending on their construcGon and use, | bre op&c

cables can be divided into three basic types:

+ Indoor —used inside buildings or building
structures such astunnels

+ Outdoor —used for installaGon in the ground, in
the open air, etc. This category includes self-
supporéng, sewer and special applicaBon cables
Universal — can be used in both internal and
external installaGons.

THHEONIKA Kable manufactures high quality

tailored soluGonsto meet the speci] ¢ requirements

of the customer in all | bre and cable combinaGons.



THEFONIKA Kable began |bre op&c cable
manufacturein 1997 at the newly constructed, state-
of-the-art produc&on facility at Mydlenice. From
the beginning, emphasis was placed on supplying
product of the highest quality and to this end the
new plant was equipped with modern machinery
and sophisGrated control and measuringequipment.
The high standard of produc&on hasbeen con| rmed
by the award of the 1ISO9001 cerg caGon.

Wide product portfolio

Our product pornolio includes cables of various
construcGons up to 288 | bres. Such as, microcables
for installaGon in microducts, self-supporéng aerial
cables for spans of varying length, mining, wind
farm and special applicaBon cables as used by the
military.

Uncompromising quality

The ] bre opE&c department is equipped with
sophis&cated control and measuring equipment
enabling comprehensive cable teséng, thereby
ensuring the highest quality. All tests are conducted
according to IEC 60794 requirements. Each cable
producéon length is tested and the documented
results supplied with the cable. Qients can rest
assured that the cables supplied are free from
defects and meet their required speci] cabons.

Experience and competence

The Fibre Op&c Cable Team engineers have many
years experience in the design and manufacture of
| bre op€&c cables. Their cable designs and | nished
products have been the basis for many | bre op&c
networks around the world. Their commitment is
aguarantee of care and workmanship for each cable
manufactured by THEFONIKA Kable.

The Fbre Op€&c Team
THEFONIKA Kable SA.
Hipolita Cegielskiego 1
32400 Myslenice, Poland
T 448123727171

F: +48 12652 59 29
telecom@nkable.com
www.nkable.com

Kable




TELE- FONIKA Kable

The Group, TELE-FONIKA Kable (TF Kable) is ranked in the forefront of the global
cable industry and is the third largest manufacturer of cables and wires in Europe.

Products manufactured by TF Kable are sold to
over 90 countries worldwide. The product pornolio
includes over 25 thousand cable types. The high
quality producéon standards are reNected by over
460 cerg cates from 34 renown cerg] caon centres
worldwide. The Group, THLE-FONIKA Kable currently
consists of 10 commercial companies responsible for
distribu6on of our products worldwide, 6 producSon
facili€es (four located in Poland, one in Serbia and
one in Ukraine) and the Waste Cable Recycling Plant
located in Bukowno (Poland).

Cable Americas
BilingorockIL

THEFONIKA Kable
@ntral Eirope
Hiden

Qopper Cable Go.
Qeville

 J

THEFONIKA France

THEFONIKA Kabely
Ztren




PRODUCTION
FACILITIES

Our chief asset is extensive technological know-how in the field of cable and wires
production supported by experienced management and staff. Our products reflect
the current manufacturing trends for environmentally friendly production process-

es, recycling and health and safety.

Krakow-Wielicka Plant

Krakow-Wielicka Plant was established in 1928. In
1992 it received the 1309002 cerg cate and in 1998
the 1SO 14001 issued by the BriGsh company
BASEC. The plant specializes in the produc&on of
rubber insulated cables and wires for mining and
industrial applicaGons. All types of rubber mixes
are used for BPR CR EVA and C3P cables. The plant
also manufactures medium voltage cables using
XLPE technology as well as signal and control wires
designed for unique applicaGons.

Krakow-Biezanow Plant

Krakow-Biezanbw Plant was established in 2001.
In 1992 it received the ISO9001:2,000 cer§ cate and
in 1996 the 190 14001 issued by BASEC. The plant
specializes in the producGon of alloyed aluminium
overhead conductors, copper railway tracGon
conductors and installaGon wires for general usage.

Bydgoszcz Plant

The Bydgoszcz Plant started producSon of cables
and wires back in 1923. In 1992 it received the 1O
9002 cerg cate and in 1998 IO 14001. The plant
specializes in medium and high voltage power supply
cables up to 500 kV. It is equipped with six modern
chain lines for crossinking polyethylene using XLPE
technology. The signi] cant investment in produc&on
machinery; from thick wire drawing, cable stranding
and screening machines, to covering lines and two
large size high voltage “Faraday cage” laboratories
makesit the largest produc&on centre of medium and
high voltage cablesin Europe.

Myslenice Plant

The Mydlenice Flant was established in April 1992
under the name Zaktady Kablowe THEFONIKA s.c. In
1995 it received the 1SO 9001:1994 cerg cate and in
1999 the 180 14001:1996 cerg cate issued by DQS
Germany. In September 2007 the plant a>ained the
SGS Polska ISTS 16949 cerg cate for automo©ve
cables. The Fant specializes in the produc&on of
copper and | bre op&c telecommunicaGon cables,
computer cables and automoBve wires.

TOW TF Kabel Ukraine

The plant was established in 1974 and in 2007 became
part of the THEE-FONIKA Kable Group. It specializesin
the produc&bn of overhead conductors and voltage
cablesup to 1kV, including halogen-free, | re resistant
and Neme retardant versions.

TFKable Fabrika Kablova Zajecar A.D. (Serbia)

The plant was established in 1974 and in 2007 became
part of the THEFONIKA Kable Group. It specializes
in the produc&n of low and medium voltage
cables, as well as halogen-free, | re resistant and
Neme retardant cables. The plant also manufactures
telecommunicaBon cables and PVCand polyethylene-
coated conductors.




TFK CABLE IDENTIFICATION SCHEME

The ideng caBon scheme for | bre op&c cables uses a combinaon of leZers, symbols and numbers

Cable use Reinforcement
(1N I I N N N B
z — outdoor D — dielectric aramide yarn
ZKS - outdoor for sewers Db  —dielectricglassyarn
W  —indoors
2N — universal (indoor outdoor) Armouring
S —self-supporEng (8-shaped) CT T T T T T W [ T T T[]
ADSS — self-supporéng (O-shaped) = — corrugated steel tape
Rl —lacquered steel tape
Outer sheath material Fo - round steel wires
N 7 T 7T 17 7T 7 T 7T T 7]
X — polyethylene (PE) Aat cable designaon
\Y — polyamide (PA)
Xz - polyethylene with a moisture barrier LT T T T T T 1 | JE .
yn  —Neme-retardant polyvinyl P — Nt cable
N — Name-retardant Zero halogen material (LSOH)
Q — polyurethane Type and number of op€xcal | bres

In case of atwo-layer outer sheath, brackets are used, e.g
(VX) —the sheath consists of a PEand PA layers.

Inner sheath material

CT W T T 1 T 7T 7 T T T 7]
X — polyethylene (PB)

Y — polyvinyl chloride (FVQ)

N — Name-retardant Zero halogen material (LSOH)
Fibre op€&c cable designaton

CT T T T T 7T T T T 717
OTK — | bre op&ccable

OTKG — | bre op&c cable for mines

Cable core

CT T T e 1T T T 7 T T T 7]
ts — dry sealed

tc — central tube

S — &ght or semi-&ght tube

tm  — microtube

Dielectric cable designaGon

CT T T 7T W T T 7 T T T 7]
d — dielectric cable

N I N Y N N B

J —singlemode, non-shiQed dispersion
(matched cladding) G.652D

JA1, JA2, B—singlemode, non-shiQed dispersion (matched
cladding) with higher bending resistance G.652D

h —singlemode, non-zero dispersion G.655

G50 —gradient mul@node (50/125 m), type OM2 (OM3
and OM4 types available)

G62.5 —gradient mul@node (62.5/125 m)

When | bres of diT erent types are mixed in acable,
they are separated by a‘+” sign, e.g. 8G50 + 84

N

Rated working tension (in case of self-supported cables)

CT T T T T T T T T 7T 7 1l
e.g.8kN

Cables manufactured acc. to DIN VDE standards, e.g. A/I-DQ(ZN)BH, use the ideng caBon scheme described in DIN VDE0888

standard.



COLOUR CODING SYSTEM OF CABLE ELEMENTS
1. Qolour code of op€xal | bresin atube
When a tube contains more than one op&cal | bre, the primary coaéng is coloured acc. to IEC304:

Bl red [ grey
Il green 1 vyellow
I blue Il brown
1 white B pink
Il violet Il black
[ orange I turquoise

When a tube contains more than 12 op&xal | bres, addiGonal colour rings are used.
2. Colour code of tubesin a cable
To diT eren€ate the tubesin the cable, the following code is used:

I red colour —counter tube (the tube from which the counéng starts)
[ blue colour —direcEonal tube (the tube that shows in which direcEon to count)
The other tubes are colourless

3. Colour code of the outer sheath of indoor cables

1 yellow —singlemode | bres J(G.652D)
Il brown —singlemode ] bres J (G.655)
[ orange —mul@mode | bres G50 (OM2)
Il geen —mul@mode | bres (G62.5)

CABLE MARKING
The outer sheath of the cable ismarked to denote the cable type, type and number of op&cal | bres, manufacturer’s name,

year of producEon, pictogram and length in metres:
OPTICAL CABLEZ-XOTKtsd 16J TF KABLE2012 #= 2,200m
DESCRIPTION OF PICTOGRAMS USED IN CATALOGUE

— Cable complies with requirements of FoHSdirecve

;/, _ : .
UV resistant jacket
M —Indoor cable

"~ —Universal cable, for outdoor and indoor installaGon
= —QOutdoor cable
- — Direct buried cable, for installaGon in terrain with low risk of mechanical damage

a AnB-rodent protecEon

— Self-supporéng cable

. — Temperature of installaGon

— ExploataBon temperature



BASIC PARAMETERS OF OPTICAL FIBRES

SINGLEMODE FIBRES:

Geometrical parameters wit | muTaes2Ds O O A muTGes7. B8 TUTGeSS, b
Mode ] eld diameter
ol wavelength 1310nm pm 9.210.4 86-95+04  86-95+04 -
Mode ] eld diameter at
wavelength 1550nm pm 104205 ) ) 9.2:05
Qadding diameter pm 12510.7 1250.7 125+0.7 125+1.0
Primary coaéng diameter gm 24515 245+10 245+10 24217
Mode ] eld eccentricity pm 0.5 0.5 0.5 0.5
Goabng/ cladding eccentricity pm <12 <12 <12 <12
Qadding elipE&city % 0.7 <1.0 <1.0 <1.0
Transmission parameters Unit ITU-TG652D, J MU-TGB57, A1, A2, B ITU-TG655, h
A> enuaon
—at 1310 nm dB/km <0.35" (max. 0.4) <0.35" (max. 0.4) -
—at 1550 nm <0.22" (max. 0.25) <0.22" (max. 0.25) <0.22" (max. 0.25)
—at 1625 nm - - <0.25" (max. 0.28)
ChromaEc dispersion
—at 1550 nm ps/ (nm-km) <18.0 <18.0 -
—at 1625 nm <220 <23.0 -
Chroma€x dispersion
at Cand Lbands
—at 15301565 nm ps/(nm-km) - - 55-10.0
—at 1565—-1625 nm - - 75-13.8
PolarisaBon mode dispersion
(PVID) ps/vkm <0.1 0.2 0.2
Zero dispersion wavelength nm 1300<A <1324 1300<A <1324 <1460
Qut o1 wavelength A | nm <1260 <1260 <1450
" typical values for 95%o0f | bres measured in loose tube cables
MULTIMODE FIBRES:
Geometrical t Unit MU-TGes1 G625
metrical parameters ni )
P G50 (OM2) 9
Core diameter pm 50+2.5 62.5+2.5
Qadding diameter um 125+2.0 125+2.0
Primary coaéng diameter um 24245 24245
Qore elip&dty % <5 <5
Qadding elipE&city % <1 <1
Core/ cladding eccentricity m <15 <15
Numerical aperture - 0.200+0.015 0.275+0.015
Transmissi et Unit MU-TGEST G625
ransmission parameters ni :
P G50 (OM2) "
A>enuaéon
—at 850 nm dB/'km <267 (max. 3.0) <2.9% (max. 3.5)
—at 1300 nm <0.6? (max. 1.0) <0.72 (max. 1.0)
Bandwidth
—at 850 nm =500 =200
—at 1300nm Mk km 500 500
' OM3 & OM4 types are also available
2 typical values for 95%0f | bres measured in loose tube cables
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INDOOR CABLES

W-NOTKSd 12
W-NOTKSd (duplex) 13
W-NOTKSd (multiplex) 14
W-NNOTKSd ()* 15

Application

The indoor cables are designed for transmission of digital and analogue signals within the whole op&cal
bandwidth, used in local networks. They are intended for installaGon in closed spaces to connect
optoelectronic devices. Most frequently used as patch cords and pigtails.

Indoor cables:

+ fully dielectric

+ resistant to electromagne& interferences

+ Nexible

+ easyinstallaGon

can be installed in the proximity of electric wiring

can be used together with any kind of connectors

the outer sheath is made of halogen free Name retardant materials

the marking and metric overprint are printed on the outer sheath

Temperature ranges:

+ transport and storage: -30C - +70C

+ installaGon: -5[C — +60[C

+ operafon: -20[C - +60[C -

- - -

i -




W-NOTKSd Analog acc. to VDE: I-V(ZN)H 1...

+60°C

e
&
S
i

Optical fibre distribution cables with a single fibre
Sandard ZN-TF-12:2001
Descrinon W-NOTKSd —indoor (W), with a halogen free Name retardant sheath (N),
P op€&xal | bre cable (OTK), distribu€on type with &ght tube (S), fully dielectric (d)
CONSTRUCTION:
singlemode (J
singlemode with non-zero dispersion (Jn)
OpExal | bres gradient mul@mode (G/50)
gradient mul@node (G/62.5)
single mode with improved macrobending performance (JA1, JA2)
Tube &ght tube @0.9 mm
Reinforcement aramid yarns
Sheath halogen free Name retardant, colour according to table on page 5
Cable Cable Max. pulling force Min. bending radius
eIl diameter weight [N] [mm]
in cable
[mm] [kg/km] Dynamic Sacc Dynamic Sacc
1.7 3.2 200 100 17 25
2.0 35 220 110 20 30
. 24 4.4 300 150 24 35
25 46 300 150 25 38
28 7.2 380 190 28 42
3.0 7.7 380 190 30 50

Packing length: to be agreed
Packing: reels



W-NOTKSd (duplex) Analog acc. to VDE: I-V(ZN)H 2x1...

+60%C.

G
&
S
i
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Optical fibre distribution cables with two fibres
Sandard ZN-TF12:2001
DescrinGon W-NOTKSd —indoor (W), with a halogen free Name retardant sheath (N),
P op€Exal | bre cable (OTK), distribu6on type with &ght tube (S), fully dielectric (d)
CONSTRUCTION:
singlemode (J)
singlemode with non-zero dispersion (Jn)
Op€xal | bres gradient mul@mode (G/50)
gradient mul@mode (G/62.5)
single mode with improved macrobending performance (JA1, JA2)
Tube Sght tube @0.9 mm
Reinforcement aramid yarns
Sheath halogen free Name retardant, colour according to table on page 5
PARAMETERS:
Cable Cable Max. pulling force Min. bending radius
Lo ERI diameter weight [N] [mm]
in cable
[mm] [kg/km] Dynamic Sac: Dynamic Sa&
2.0x4.0 7.0 440 220 20 30
2.4x4.8 8.9 600 300 24 36
2 2.5x5.0 9.2 600 300 25 38
2.8x5.6 135 760 380 28 40
3.0x6.0 16.5 760 380 30 50

Packing length: to be agreed
Packing: reels



W-NOTKSd (multiplex) Analog acc. to VDE: I-V(ZN)H 4.6.8.12.24 ...

+60°C

e

20°C

—_ o

Optical fibre distribution cables, multiplex, terminating

Sandard ZN-TF-12:2001

W-NOTKSd —indoor (W), with a halogen free Name retardant sheath (N),

ip€on op€&xal | bre cable (OTK), distribu€on type with &ght tube (S), fully dielectric (d)

CONSTRUCTION:

singlemode (‘b. ) )
Opzal | bres Grectent mumoce (G150, g et mulEmode (362.5)
single mode with improved macrobending performance (JA1, JA2)
Tube &ght tube @0.9 mm
Reinforcement aramid yarns
Sheath halogen free Name retardant, colour according to table on page 5
Cable Cable Max. pulling force Min. bending radius
el diameter weight [N] [mm]
in cable
[mm] [kg/km] Dynamic Saec Dynamic Saec
2 35 135 700 350 40 60
4 4.3 144 800 400 45 70
6 4.6 17.2 900 450 50 75
8 48 19.7 1,000 500 50 75
10 55 233 1,100 550 55 80
12 55 27.7 1,200 600 60 90
24 8.0 50.0 1,200 600 90 140

Packing length: to be agreed
Packing: reels



W-NNOTKSd ()* Analog acc. to VDE: I-V(ZN)HH

+60°C

I:
G

Optical fibre distribution cables, multiplex

Sandard ZN-TF-12:2001, ZN-BX-106

W-NNOTKS] () —indoor (W), with a halogen free Name retardant sheath (N),
. halogen free Name retardant module sheath (N), op€cal | bre cable (OTK),
Descrip€on distribugon type with Eght tube (), fully dielectric (d), distribubve (())*

*Number of modules and number of | bres, e.g. 4x4 —4 modules, 4 | bres each

CONSTRUCTION:

singlemode (J
inglemode with non-zero dispersion

Op&eal | bres Zra%gnfgilemdz (ézjzscc;)(,j gsl?:dizzt rswdal)enode (@625)

single mode with improved macrobending performance (JA1, JA2)
Tube Sght tube @0.9 mm
Inner module sheath is made of the same material as the cable sheath and may contain 1-12 op&al ] bres
Water barrier swelling tape
Reinforcement aramid yarns
Sheath halogen free Name retardant, colour according to table on page 5

PARAMETERS:

Number Max. ; ; ; ;
Max. pulling force Min. bending radius
Fbre count | Number of of opEcal = module d‘CabIe Caple A <
; ; . jameter = weight [N] [mm]
incable = modules | ] bresin | diameter [mmj kg km]
amodule [mm] Dynamic Saex Dynamic Sa&
2 2 1 25 10.0 71 150 200
4 4 1 25 10.0 73 150 200
6 6 1 25 10.0 79 150 200
1,200 2,000
8 8 1 25 1.7 109 170 230
10 10 1 25 14.9 163 220 290
12 12 1 25 14.9 165 220 290
upto 48 4 4-12 55 18.0 170 4,000 2,000 270 360
upto 72 6 4-12 55 21,5 190 6,000 3,000 320 430
up to 96 8 4-12 55 275 300 8,000 4,000 410 550

Packing length: to be agreed, standard — 1 km
Packing: wooden drums






UNIVERSAL
CABLES

ZW-QOTKsd 18
ZW-NOTKSd 19
ZW-NOTKSd flex 20
ZW-NOTKtcdD 22
ZW-NOTKtsd 24
ZW-NOTKtsdD 26
ZW-NXOTKtsdD 28
ZW- (NV)OTKtsd 30
ZW- (NV)OTKtsdD 32
A I-DQZN)BH 34
Application

The universal cables are designed for transmission of digital and analogue signals within the whole
op€Ecal bandwidth, used in local networks and for connecéng optoelectronic devicesinside and outside
buildings. They are especially suitable for FTTH (Fibre To The Home) projects.

-




ZW-QOTKSd

“i, = MAX +70°C
* fa \JL,
uv
( °
-——

Universal drop cable

Sandard TT1-2513/5/0

2W-QOTKSd — indoor/ outdoor (2W), dry cable sealing (Q), opEcal | bre cable (OTK),
distribuGon type with &ght tube (S), fully dielectric (d)

Descrip©on
CONSTRUCTION:

Op€xal | bres ITU-TG652D; ITU-TG657A or according to the a>ached speci] caon
Tube Sght tube @0.9 mm

Reinforcement aramid yarn

Sheath polyurethane

CHARACTERISTICS:

fully dielectric
resistant to electromagne€&c interferences

Ferformance parameters outer sheath resistant to abrasion, UV
Nexible
+ for transmission of digital and analogue signals within the whole op€cal bandwidth used
Applicagon in the local, metropolitan and wide area networks
P modern FTTHand CCTV installaGons
internal subscriber connecGons
+ transport and storage: -20C - +70C
Temperature ranges + installaGon: -5[C — +60 [T
+  operaton: -25[C - +70C
PARAMETERS:
No. of Max. pulling force Min. bending radius
Outer Quter
Fbre count | diameter CENEIIES diameter ezt (NI (]
: inacable weight
in cable of tube of cable : _
[mmj [tubes/ [mm] [kg/km] Dynamic Sacx amic Satc
| llers]
1-2 0.9 2 3.0+0.2 7.6 500 250 30 45
4 0.9 4 3502 11.0 500 250 35 55
6 0.9 6 4.0+0.2 14.0 750 350 40 60
8 0.9 8 4.2+0.2 17.0 800 400 42 65
12 0.9 12 52+0.2 23.0 1000 500 52 78

Packing length: to be agreed, standard —2.1 km (+ 100 m)
Packing: wooden drums



ZW-NOTKSd

INSIDE
+
OUTSIDE

Universal fibre optic cable with multiple optical fibres in a tight tube

Sandard

ZN-TF-12:2001

Descrip©on

CONSTRUCTION:

2W-NOTKSd —indoor/outdoor (ZW), with a halogen free Name retardant sheath (N),
op&cal | bre cable (OTK), distribuGon type with Eght tube (), fully dielectric (d)

singlemode (J
singlemode with non-zero dispersion (&)
Opeal | bres gradient mul@node (G/50)
gradient mul@node (G/62.5)
Tube Sght tube @0.9 mm (with an acrylic buT er)
Sealing dry
Reinforcement aramid yarns
Sheath halogen free Name retardant
CHARACTERISTICS:
+ fully dielectric
+ resistant to electromagne&x interferences
+ easyinstallable
Performance parameters can be installed in the proximity to electricinstallaGon
P can be used together with any kind of connectors
the outer sheath is made of halogen free Name retardant material
the marking and the metric overprint are printed on the outer sheath
the marking can also be tailored to meet customer’s requirements
Applicagon + for making connec&ons between optoelectronic devices inside and outside buildings
P + suitable for use in cable ducts
+ transport and storage: -30C - +70C
Temperature ranges + installaGon: -150C — +60 [C
+  operaton: -30[C - +60
PARAMETERS:
. . Max. pulling force Min. bending radius
Fbrecount | Cablediameter | Cable weight IN] [mm]
in cable [mm] [kg/ km] : :
Dynamic Saec Dynamic Saex
2-8 10.5 100 150 160
1,600 800
10-12 11.0 110 210 220

Packing length: to be agreed, standard — 1 km

Packing: wooden drums




ZW-NOTKSd flex

INSIDE
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L OUTSIDE
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Universal flexible fibre optic cable with multiple optical fibres in a tight tube

Sandard N-BK-106
2W-NOTKSd Rex —indoor/outdoor (2W), with ahalogen free Neme retardant sheath (N),
Descrip©on ?'gg;al | bre cable (OTK), distribuGon type with &ght tube (9), fully dielectric (d) Nexible
s!nglemode (\»' : .
Opral | bres Graient mulEmos (350 gactent mulEmoce (3625)
single mode with improved macrobending performance (JA1, JA2)
Tube Sght tube @0.9 mm (with an acrylic buT er)
Sealing dry
Central strength member dielectric FRProd
Reinforcement aramid yarns (glass yarns on request)
Sheath halogen free Neme retardant, orange or black

CHARACTERISTICS:

- fully dielectric
+ resistant to electromagne& interferences
Nexible
easy installable
can be installed in the proximity to electric installaGon
the outer sheath is made of halogen free Name retardant material
the marking and the metric overprint are printed on the outer sheath
the marking can also be tailored to meet customer’s requirements
+ for making connecEons between optoelectronic devices inside and outside buildings
+ suitable for use in cable ducts
+ transport and storage: -30[C - +70C
Temperature ranges + installaGon: -5[C — +50[C
+ operabn: -30[C - +70C

Performance parameters

Applicaton




PARAMETERS:
Max. pulling force Min. bending radius

Fbre count Cable Cable
in cable diameter weight [N] [mm]
[mm] [kg/km]
24,6 6.2 61
8 6.8 67 1,500 750 68 135
12 75 73 75 150

Packing length: to be agreed, standard —2 km
Packing: wooden drums



ZW-NOTKtcdD

Analog acc. to VDE: A/1-DQ(ZN)2Y
U-DQ(ZN)2Y

> INSIDE
/1 +
Uv OUTSIDE -
N -
| T e I8

Universal fibre optic cable with multiple optical fibres in a central tube

Sandard ZN-TF11:2001
Descrip€on 2W-NOTKtcdD — indoor/outdoor (2W), with a ha!ogen f.ree Nan’Te retardan.t shethI(N),
op&cal | bre cable (OTK), central tube (tc), fully dielectric (d), reinforced with aramid yarns (D)
Op€ons 2W-NOTKctdDb — reinforced with glass yarn (Db)
sn:nglemode (.b_ _ _
ope s e e et (4
gradient mul@mode (G/62.5)
Tube central tube | lled with a thixotropic jelly
Sealing dry
Reinforcement aramid yarns (or glass yarns)

Sheath

Performance parameters

CHARACTERISTICS:

halogen free Name retardant, black

fully dielectric

resistant to electromagne€x interferences

easy installable

can be installed in the proximity to electric installaGon

the outer sheath is made of halogen free Name retardant material
the marking and the metric overprint are printed on the outer sheath
the marking can also be tailored to meet customer’s requirements

ApplicaBon

« for making connec&ons between optoelectronic devices inside and outside buildings
« suitable for use in cable ducts

Temperature ranges

-25[C - +70[C
-5[C - +50[C
-20[C - +70[C

« transport and storage:
 installaGon:
« operafon:




PARAMETERS:
R Cable Cable Max. pulling force Min. bending radius
; Y diameter weight [N] [mm]
in cable Kk
[mm] tkg/km] Dynamic Sas Dynamic S
2-12 8.5 100 2,500 1,250 130 170
2-12 3.6 14 600 300 55 70

Packing length: to be agreed, standard —2 km
Packing: wooden drums



ZW-NOTKtsd

Analog acc. to VDE: A/I-DQH
U-DQH

INSIDE
+
OUTSIDE

+70%C
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flame retardant

Universal fibre optic cable with multiple optical fibres in a loose tube,

Sandard

ZN-TF-11:2001; ZN-B4-103

Descrip©on

CONSTRUCTION:
Central strength member

2W-NOTKtsd — indoor/outdoor (ZW), with a halogen free Name retardant sheath (N), opEcal
| bre cable (OTK), loose tube with dry core sealing (ts), fully dielectric (d)

dielectric FRProd with or without PEjacket

Performance parameters

singlemode (J)
v s et et ()
gradient mul@node (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Ripcord 2
Sheath halogen free Name retardant, black

CHARACTERISTICS:

+ fully dielectric

+ resistant to electromagne& interferences

+  protected from moisture and longitudinal water penetraGon

+ canbeinstalled in the proximity to electricinstallaGon

+ the outer sheath ismade of halogen free Neme retardant material

+ the marking and the metric overprint are printed on the outer sheath
+ the marking can also be tailored to meet customer’s requirements

Applicaton

+ intelecommunicaBon local, metropolitan and wide area networks in any spacal
con| guraGon

« for making connecBon between optoelectronic devicesin closed spaces

+  prepared for installaGon in closed spaces, road and railroad tunnels

Temperature ranges

-40[C - +70 T
-15IC — +60 T
-40C — +70C

+ transport and storage:
+ installaGon:
+  operafon:




PARAMETERS:

T Number of Tube Cable Cable Max. pulling force Min. bending radius
in cable elements | diameter = diameter  weight [N] [mm]

(tubeg/| llers)  [mm] [mm] [kg/ km] Dynamic Sacc Dynamic Sacc

4-72 6 1.8 8 65 1,000 500 120 160
28-96 8 1.8 9.2 85 1,500 750 140 180
36-144 12 1.8 1.5 125 2,200 1,100 170 230
52-216 18 1.8 1.9 130 1,000 500 180 240
76-288 24 1.8 136 165 2,500 1,250 200 270
4-72 6 24 1.2 125 2,000 1,000 170 230
28-96 8 24 12.8 160 2,500 1,250 190 260
36-144 12 24 15.8 230 2,500 1,250 240 320
52-216 18 24 16.3 240 2,500 1,250 240 320
76 -288 24 24 185 310 2,500 1,250 280 370

Packing length: to be agreed, standard —4 km
Packing: wooden drums



ZW-NOTKtsdD

Analog acc. to VDE: A/1-DQ(ZN)H
U-DQ(ZN)H

INSIDE
+
OUTSIDE

+70%C

“a0°c

Universal fibre optic cable with multiple optical fibres in a loose tube,
reinforced, flame retardant

Central strength member

Sandard ZN-TF11:2001; ZN-B-103
DescrinGon 2W-NOTKtsdD — indoor/outdoor (2W), with a halogen free Name retardant sheath (N),

P opExal | bre cable (OTK), central tube (ts), fully dielectric (d), reinforced with aramid yarn (D)
OpGons 2W-NOTKt sdDb —reinforced with glass yarn (Db) Analog acc. to VDE A/I-DQ(ZN)BH,

CONSTRUCTION:

U-DQZN)BH

dielectric FRProd with or without PEjacket

Performance parameters

singlemode ()
oy e ey 7
gradient mul@node (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Reinforcement aramid yarns (or glass yarns)
Ripcord 2
Sheath halogen free Name retardant, black

CHARACTERISTICS:

« fully dielectric

* resistant to electromagne& interferences

+  protected from moisture and longitudinal water penetraGon

+ canbeinstalled in the proximity to electric installaGon
through the use of central dielectric strength member and aramid yarns reinforcement
on the core with hot melt adhesive, cables are resistant to longitudinal and transverse
stresses

+  the outer sheath ismade of halogen free Name retardant material

« the marking and the metric overprint are printed on the outer sheath

« the marking can also be tailored to meet customer’s requirements

ApplicaBon

« intelecommunica©on local, metropolitan and wide area networksin any spa€al
con| guraBon

« for making connec&on between optoelectronic devices in closed spaces

« for laying on the outer walls of buildings

« for layingin roads, railway tunnels or mine shaOs

« for horizontal and ver&cal suspension




CHARACTERISTICS cont.:

+ transport and storage: -40[C - +70C
Temperature ranges + installaGon: -150C - +60 [T
+ operafon: -40[C - +70T
Rbrecount | Number of “Tube Cable Cable Max. pulling force Min. bending radius
in cable elements = diameter = diameter | weight [N] [mm]
(tubes/| llers) [mm] [mm] [kg/km] Dynamic Sae Dynamic 3ae
4-72 6 1.8 85 75 2,700 1,350 130 170
28-96 8 1.8 9.7 90 3,000 1,500 150 190
36 - 144 12 1.8 12.0 135 4,000 2,000 180 240
52-216 18 1.8 12.4 140 4,000 2,000 190 250
76 - 288 24 1.8 141 175 4,000 2,000 210 280
4-72 6 24 1.7 130 4,000 2,000 175 235
28-96 8 24 13.3 170 5,000 2,500 200 265
36- 144 12 24 16.3 240 6,000 3,000 245 325
52-216 18 24 16.8 250 6,000 3,000 250 335
76 - 288 24 24 19.0 340 6,000 3,000 285 380

Packing length: to be agreed, standard —4 km
Packing: wooden drums



ZW-NXOTKtsdD

Analog acc. to VDE: A/1-DQ2Y(ZN)H

INSIDE
+
OUTSIDE -
l.ﬂ +70%C

40
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flame retardant

Universal fibre optic cable with multiple optical fibres in a loose tube, reinforced,

Sandard

ZN-TF-11:2001

2W-NXOTKtsdD — indoor/outdoor (ZW), with an outer halogen free Kame retardant sheath

Central strength member

Descrip©on (N), inner polyethylene sheath (X), opEcal ] bre cable (OTK), central tube (ts), fully dielectric
(d), reinforced (D)
OpEons 2W-NXOTKt sdDb — reinforced with glass yarn (Db)

CONSTRUCTION:

dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion (Jh)

Performance parameters

Op&al | bres gradient mul@node (G/50)
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6, 8,12 or 18 tubesor tubesand | llers stranded around central strength member
Sealing dry
Reinforcement aramid yarns
Ripcord 2
Sheath halogen free Name retardant, black

CHARACTERISTICS:

+  fully dielectric

+ resistant to electromagne&x interferences

+ protected from moisture and longitudinal water penetraGon

+ canbeinstalled in the proximity to electricinstallaGon
through the use of central dielectric strength member and aramid yarns reinforcement
on the core with hot melt adhesive, cables are resistant to longitudinal and transverse
stresses

+ the outer sheath ismade of halogen free Neme retardant material

+ the marking and the metric overprint are printed on the outer sheath

+ the marking can also be tailored to meet customer’s requirements




CHARACTERISTICS cont.:

« for making connecBon between optoelectronic devices in closed spaces
. « for laying on the outer walls of buildings
ApplicaCon + for layingin roads, railway tunnels or mine shaOs
« for horizontal and ver&cal suspension
« transport and storage: -40[C - +70[C
Temperature ranges + installaGon: -15[C - +60 [T
+ operafon: -40C - +70C
PARAMETERS:
SR Number of Tube Cable Cable Max. pulling force Min. bending radius
: elements | diameter = diameter | weight [N] [mm]
in cable
(tubes/j llers) [mm] [mm] [kgl km] Dynamic Sacc Dynamic Sacc
4-72 6 1.8 9.6 90 2,700 1,350 140 190
28-96 8 1.8 10.8 110 3,000 1,500 160 220
36-144 12 1.8 13.1 160 4,000 2,000 200 260
52-216 18 1.8 135 160 4,000 2,000 200 270
76-288 24 1.8 15.2 200 4,000 2,000 230 300
4-72 6 24 12.3 145 4,000 2,000 180 250
28-96 8 24 13.9 180 5,000 2,500 210 280
36-144 12 24 16.9 255 6,000 3,000 250 340
52-216 18 24 17.4 265 6,000 3,000 260 350
76 - 288 24 24 19.6 350 6,000 3,000 290 390

Packing length: to be agreed, standard —4 km
Packing: wooden drums



ZW-(NV)OTKtsd

Analog acc. to VDE: A/I-DQ4YH
U-DQ&YH

INSIDE
+
OUTSIDE

+70%C
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Fibre optic cable with multiple optical fibres in a loose tube, anti-rodent

CONSTRUCTION:
Central strength member

Sandard N-B103
2W-(NV)OTKtsd —indoor/outdoor (2W) with double layer sheath, outer, halogen free Name
Descrip©on retardant, inner, polyamide, black (NV) op&cal | bre cable (OTK), loose tube with dry core

sealing (ts), fully dielectric (d)

dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion (Jn)

Performance parameters

Op&eal | bres gradient mul@node (G/50)
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Ripcord 2
Sheath two-layer sheath:

CHARACTERISTICS:

halogen free Name retardant (outer layer) — polyamide (inner layer), black

+ fully dielectric

+ resistant to electromagne&x interferences

+ protected from moisture and longitudinal water penetraGon

+ can beinstalled in the proximity to electricinstallaGon

+ useof polyamide shell protects cables from rodents

+ the marking and the metric overprint are printed on the outer sheath
+ the marking can also be tailored to meet customer’s requirements

Applicaton

+  in telecommunicaGon local, metropolitan and wide area networksin any spacal
con| guraGon

- for making connecBon between optoelectronic devicesin closed spaces

+ for laying on the outer walls of buildings

+ for layingin roads, railway tunnels or mine shaOs

Temperature ranges

-40C - +70[C
-15[IC — +60
-40C - +70[TC

+ transport and storage:
+ installaGon:
+ operaon:




PARAMETERS:

P, Number of . Tube .Chble Chple Max. pulling force Min. bending radius
in cable elements | diameter = diameter  weight [N] [mm]
(tubed/| llers) [mm] [mm] [kg/ km] Dynamic Sac Dynamic Sae
4-72 6 1.8 9.7 95 1,000 500 150 190
28-96 8 1.8 10.9 115 1,500 750 160 220
36-144 12 1.8 13.2 165 2,200 1,100 200 260
52-216 18 1.8 13.6 70 1,000 500 200 270
76 -288 24 1.8 15.3 210 2,500 1,250 230 310
4-72 6 24 11.6 125 2,000 1,000 170 230
28-96 8 24 13.2 160 2,500 1,250 200 260
36-144 12 24 16.2 230 2,500 1,250 240 320
52-216 18 24 16.7 240 2,500 1,250 250 330
76 - 288 24 24 18.9 305 2,500 1,250 280 380

Packing length: to be agreed, standard —4 km
Packing: wooden drums



ZW-(NV)OTKtsdD

Analog acc. to VDE: A/1-DQ(ZN)&YH
U-DQ(ZN)4YH

INSIDE
+
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+70%C

40

.
C—m

Fibre optic cable with multiple optical fibres in a loose tube, reinforced,

CONSTRUCTION:
Central strength member

anti-rodent
Sandard N-BK-103
2W-(NV)OTKtsdD — outdoor/indoor (2W), with double layer sheath, outer, halogen free
Descrip©on Neme retardant, inner, polyamide, black (NV) opEcal | bre cable (OTK), loose tube with dry
core sealing (ts), dielectric (d), reinforced with aramide yarn (D)
OpEons 2W-(NV)OTKtsdDb — reinforced with glass yarn (Db)

dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion (Jn)

CHARACTERISTICS:

Performance parameters

Op&zal | bres gradient mul@mode (G/50)
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Reinforcement aramid yarns (or glass yarns)
Ripcord 2
Sheath two-layer sheath:

halogen free Name retardant (outer layer) — polyamide (inner layer), black

+ fully dielectric

+ resistant to electromagne&x interferences

+ protected from moisture and longitudinal water penetraGon

+ canbeinstalled in the proximity to electricinstallaGon
through the use of central dielectric strength member and aramid yarns reinforcement
on the core with hot melt adhesive, cables are resistant to longitudinal and transverse
stresses

+ useof polyamide shell protects cables from rodents

+ the marking and the metric overprint are printed on the outer sheath

+ the marking can also be tailored to meet customer’s requirements




CHARACTERISTICS cont.:

+ intelecommunicaBon local, metropolitan and wide area networks in any spacal

con| guraBon
Applicaon « for making connecE&on between optoelectronic devices in closed spaces
P « for laying on the outer walls of buildings
« for layingin roads, railway tunnels or mine shaOs
« for horizontal and ver&cal suspension
« transport and storage: -40[C - +70[TC
Temperature ranges + installaGon: -15[C - +60 [T
+ operabon: -40C - +70C
Number of Tube Cable Cable Max. pulling force Min. bending radius
Fbre count f q . [mm]
——— elements diameter diameter weight
(tubes/| llers) [mm] [mm] [kg/km] Dynamic Sacc Dynamic Sac
4-72 6 1.8 10.2 100 2,700 1,350 150 200
28-96 8 1.8 11.4 125 3,000 1,500 170 230
36-144 12 1.8 13.7 175 4,000 2,000 210 270
52-216 18 1.8 141 180 4,000 2,000 210 280
76 - 288 24 1.8 15.8 220 4,000 2,000 240 320
4-72 6 24 122 140 4,000 2,000 180 240
28-96 24 13.8 175 5,000 2,500 210 280
36-144 12 24 16.8 250 6,000 3,000 250 340
52-216 18 24 17.3 260 6,000 3,000 260 340
76-288 24 24 195 325 6,000 3,000 290 390

Packing length: to be agreed, standard —4 km
Packing: wooden drums



A/1-DQ(ZN)BH

—

INSIDE
+
OUTSIDE
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with LSOH jacket

Outdoor fibre optic cable with multiple optical fibres in a central tube,

Sandard

DIN VDE0888-3

Descrip&on

CONSTRUCTION:

A/ 1-DQ(ZN)BH — indoor/outdoor (A/1), central tube | lled with thixotropic gel (D), dry cable
sealing (Q), dielectric reinforcement (2N), an©rodent layer made of glass yarns (B)
with a halogen free Name retardant sheath (H)

E9/125 (G652D) singlemode or singlemode with non — zero dispersion shiCed (G.655),

Op&al | bres G50 — gradient mul@mode (50/125m) or G62.5 — gradient mul@mode (62.5/125m) (G.651)
Tube loose tube | lled with a thixotropic jelly

Cable sealing dry

Reinforcement glassyarns

Sheath

Performance parameters

CHARACTERISTICS:

halogen free Name retardant, black

« fully dielectric

+ resistant to electromagne&c interferences

- easytoingtall

+ useof glassyarn protects cable from rodents

«  the outer sheath ismade of halogen free Name retardant material

« the marking and the metric overprint are printed on the outer sheath.
« the marking can also be tailored to meet customer’s requirements

«  for quick connecEbn between optoelectronic devices inside and outside buildings

ApplicaBon « suitable for use in cable ducts
« forlayingin primary and secondary cable ducts
+ transport and storage: -25°C — +70°C
Temperature ranges + installaGon: -5°C — +50°C
«  operafbn: -25°C — +70°C




PARAMETERS:
T Cable Cable Max. pulling force Min. bending radius
; Y diameter weight [N] [mm]
in cable ka/k
[mm] tkg/km] Dynamic Sacc Dynamic Sacc
2-12 10 108 2,500 1,250 150 200
2-12 78 65 1,500 750 120 155

Packing length: to be agreed, standard —2 km
Packing: wooden drums



Kable




OUTDOOR
CABLES

Z-XOTKtsd
Z-XOTKtsdp
Z-XOTKtsdD
Z-XOTKtmsd

Z- XXOTKtsdD
Z- (XV)OTKtsd
Z-(XV)OTKtsdD
A-DQEZN)B2Y
ADSS- XXOTKtsdD
S XOTKtsd

ZKS XXOTKtsFf
Z- XXOTKtsFtl
ZKS- XXOTKtsFo
Z-XOTKtedD

Application

The outdoor cables are designed for the transmission of digital and analogue signals within the whole
op&cal bandwidth. Used in all systems for voice and image transmission in local, metropolitan and wide
area networks, in any spa€al con| guracon.

The cables are designed for installaGon in primary and secondary cable ducts.

Fully dielectric cables can also be installed near low, medium and high voltage power lines.




Z-XOTKtsd Analog acc. to VDE: A-DQ2Y

@ 771 Wourtsine
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Outdoor fibre optic cable with multiple optical fibres in a loose tube, duct

Sandard ZN-TF11:2001; ZN-B-103
Z-XOTKisd — outdoor (2), with a polyethylene sheath (X), opEcal | bre cable (OTK),

escripon loose tube with dry core sealing (ts), fully dielectric (d)
Z-XOTKtd — with core | lled with hydrophobicjelly (t)
Opeons Z-XzOTKts — with moisture barrier made of aluminium tape under the sheath (Xz)
Z-XzOTKt —with moisture barrier made of aluminium tape under the sheath (X2),
and the core | lled with hydrophobicjelly (t)
CONSTRUCTION:

Central strength member dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion (J)
Op&eal | bres gradient mul@mode (G/50)
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Ripcord 2
Sheath polyethylene, black

CHARACTERISTICS:

« fully dielectric (except for cables with Al moisture barrier)
+ resistant to electromagne€&e interferences
protected from moisture and longitudinal water penetraGon
the outer sheath isresistant to abrasion, UV and stress corrosion cracking
+ the marking and the metric overprint are printed on the outer sheath
+ the marking can also be tailored to meet customer’s requirements

Performance parameters

+  intelecommunicaBon local, metropolitan and wide area networks in any spacal
con) guraBon

« for layingin primary and secondary cable ducts

« can be laid near high voltage cable lines

ApplicaBon

« transport and storage: -40°C — +70°C
Temperature ranges + installaGon: -15°C - +60 °C
+ operafon: -40°C — +70°C




PARAMETERS:

= " Number of Tube Cable Cable Max. pulling force Min. bending radius
ir:?:af\)gll:a " elements diameter diameter weight [N] [mm]

(tubes/| llers) [mm] [mm] [kg/ km] Dynamic Sacc Dynamic Sacc
4-72 6 1.8 8 50 1,000 500 120 160
28-96 8 1.8 9.2 70 1,500 750 140 180
36-144 12 1.8 11.5 105 2,200 1,100 170 230
52-216 18 1.8 1.9 110 1,000 500 180 240
76-288 24 1.8 13.6 140 2,500 1,250 200 270
4-72 6 24 11.2 100 2,000 1,000 170 230
28-96 8 24 128 125 2,500 1,250 190 260
36-144 12 24 15.8 190 2,500 1,250 240 320
52-216 18 24 16.3 200 2,500 1,250 240 320
76-288 24 24 185 255 2,500 1,250 280 370

Packing length: to be agreed, standard —4 km
Packing: wooden drums



Z-XOTKtsdp

Flat fibre optic cable with multiple optical fibres in a loose tube

Sandard N-B<-108

. Z-XOTKtsdp —outdoor (2) with a polyethylene sheath (X) op&cal | bre cable (OTK), loose
Descrip&on - .
tube (ts), dielectric (d)

CONSTRUCTION:

singlemode ()

singlemode with non-zero dispersion (J)
Op&al | bres gradient mul@mode (G/50)

gradient mul@node (G/62.5)
Tube loose tube | lled with a thixotropic jelly

dielectric FRProd with or without a PE cover, placed between two tubes

Strength member or next to asingle tube

Ripcord 2

Sheath polyethylene, black or orange

CHARACTERISTICS:

Tube idendg caGon + 1-tube cables: any colour
+  2-tube cables: 1% tube red, 2" tube natural
« fully dielectric
+ resistant to electromagne&c interferences
+ easyinstallable

Performance parameters can be installed in the proximity to electricinstallaGon

P can be installed in ducts

« the outer sheath isresistant to abrasion, UV and stress corrosion cracking
« the marking and the metric overprint are printed on the outer sheath
+ the marking can also be tailored to meet customer’s requirements
« telecommunicaBons networksin each spaGal con] guraGon
 broadband access networks
«  CATV networks
« local area network LAN (academic, industrial, etc.)

ApplicaGon « temporary networks created for the purpose of transmission of sports events,

culture, etc.
+ suitable to lay in primary and secondary ducts, especially with very limited space
For temporary links, cables can be directly buried, laid on the ground or hung together
with load-bearing ropes for spans up to 50 m.
Cables are par&cularly useful for maintenance purposes and restoring damaged lines.




CHARACTERISTICS cont.:

Temperature ranges

transport and storage:
installaGon:
operaon:

-40[C - +70C
-15[C — +60 [T
-40[C - +70T

AddiGonal Informa&on

The possibility to install the cables in par€ally | lled secondary ducts using mechanical
methods of pulling, stacking with small bending radii.
Shorter cable joint preparaGon @me through the use of ripcords.

PARAMETERS:

EN Cable Cable Max. pulling force Min. bending radius
; diameter weight [N] [mm]
in cable
[mm] [kg/ km] Dynamic Sae Dynamic Saec
4-12 5.5x8 45 1,000 500 55/60 110/160
8-24 5.5x10.5 58 1,000 500 55/60 110/210

Packing length: to be agreed, standard —4 km
Packing: wooden drums



Z-XOTKtsdD

Analog acc. to VDE: A-DQ(ZN)2Y
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duct, reinforced

Outdoor fibre optic cable with multiple optical fibres in a loose tube,

Central strength member

Sandard ZN-TF11:2001; ZN-B-103
DescrinGon Z-XOTKtsdD — outdoor (2), with a polyethylene sheath (X), opEcal | bre cable (OTK),
P loose tube with dry core sealing (ts), fully dielectric (d), reinforced with aramid yarns (D)
Z-XOTKtsdDb —reinforced with glass yarns (Db)
OpGons Z-XzOTKtD —with moisture barrier made of Aluminium tape under the sheath (X2),

CONSTRUCTION:

and the core | lled with hydrophobicjelly (t)

dielectric FRProd with or without PEjacket

CHARACTERISTICS:

Performance parameters

s!nglemode (\b_ } )
v e e Sy erson
gradient mul@mode (G/62.5)
Tube loose tube ] lled with a thixotropicjelly
Fller polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Reinforcement aramid yarns (or glass yarns)
Ripcord 2
Sheath polyethylene, black

« fully dielectric (except for cables with Al moisture barrier)

+ resistant to electromagne&c interferences

« protected from moisture and longitudinal water penetraGon

«+ through the use of central dielectric strength member and aramid yarns reinforcement
on the core with hot melt adhesive, cables are resistant to longitudinal and transverse
stresses

« the outer sheath isresistant to abrasion, UV and stress corrosion cracking

« the marking and the metric overprint are printed on the outer sheath

« the marking can also be tailored to meet customer’s requirements

Applicaton

+ in telecommunicaBon local, metropolitan and wide area networks in any spacal
con) guraBon

« for layingin primary and secondary cable ducts.

« for installaBon on telegraph poles, low and medium voltage power lines or railway
tracGon

+ can be laid near high voltage cable lines




CHARACTERISTICS cont.:

+ transport and storage: -40°C — +70°C
Temperature ranges + installaGon: -15°C - +60 °C
+ operafon: -40°C — +70°C
PARAMETERS:
SR Number of Tube Cable Cable Max. pulling force Min. bending radius
; elements | diameter | diameter = weight (N [mm]
in cable
(tubes/| llers) [mm] [mm] [kg/km] Dynamic Sae: Dynamic Sae:
4-72 6 1.8 85 60 2,700 1,350 130 170
28-96 8 1.8 9.7 75 3,000 1,500 150 190
36- 144 12 1.8 12.0 115 4,000 2,000 180 240
52-216 18 1.8 124 115 4,000 2,000 190 250
76 -288 24 1.8 141 150 4,000 2,000 210 280
4-72 6 24 1.7 130 4,000 2,000 175 235
28-96 8 24 13.3 170 5,000 2,500 200 265
36- 144 12 24 16.3 240 6,000 3,000 245 325
52-216 18 24 16.8 250 6,000 3,000 250 335
76 -288 24 24 19.0 340 6,000 3,000 285 380

Packing length: to be agreed, standard —4 km
Packing: wooden drums
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Outdoor fibre optic cable with multiple optical fibres in a micro-tube, duct

Central strength member

Sandard IEC60794-1

DescrinGon Z-XOTKtmsd — outdoor (2), with a polyethylene sheath (X), opEcal | bre cable (OTK),
P loose (micro) tube with dry core sealing (tms), fully dielectric (d)

Op6Eons Z-XOTKtmsdD — reinforced with aramid yarns (D)

CONSTRUCTION:

dielectric FRProd

singlemode ()
singlemode with non-zero dispersion (J)

Performance parameters

Op€xal | bres single mode with improved macrobending performance (J, J)
gradient mul@mode (G/50)
gradient mul@mode (G/62.5)
Tube loose tube @ 1,5 mm ] lled with a thixotropic jelly
Filler polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Water protecEon water swellable yarns
Ripcord 1
Outer sheath polyethylene, black

CHARACTERISTICS:

« small outer diameter

« fully dielectric

* resistant to electromagne& interferences

+  protected from moisture and longitudinal water penetraGon

« the outer sheath isresistant to abrasion, UV and stress corrosion cracking
« the marking and the metric overprint are printed on the outer sheath.
 the marking can also be tailored to meet customer’s requirements

Applicaton

« small outer diameter

+ intelecommunica©on local, metropolitan and wide area networksin any spa€al
con| guraGon

« cable for FTTH systems for laying in micro-ducts

« suitable for blowing up to 2,000m

Temperature ranges

-30°C — +60 °C
-10°C - +50°C
-20°C — 460 °C

« transport and storage:
* installaGon:
* operafon:




PARAMETERS:
Cable Cable Max. pulling force Min. bending radius
FlaTEER weight diameter (N [mm]
in cable
[kg/km] [mm] Dynamic Sac: Dynamic Sac:

4-72 27 57 700 220 920 115
74 - 96 40 6.6 1,200 250 100 130
98 - 144 60 8.7 1,500 300 130 170
146 - 216 70 9.0 700 220 135 180
218-288 90 10.5 1,200 250 160 210

Packing length: to be agreed, standard —4 km

Packing: wooden drums



Z-XXOTKtsdD

Analog acc. to VDE: A-DQ2Y(ZN)2Y

duct, reinforced

Outdoor fibre optic cable with multiple optical fibres in a loose tube,

Performance parameters

Sandard ZN-TF11:2001; ZN-B-103
Z-XXOTKtsdD — outdoor (2), with outer and inner polyethylene sheath (XX),
Descrip&on op&cal | bre cable (OTK), loose tube with dry core sealing (ts), dielectric (d),
reinforced with aramid yarns (D)
Op€ons Z-XXOTKtdD — with core | lled with hydrophobicjelly (t)
CONSTRUCTION:
Central strength member dielectric FRProd with or without PEjacket
singlemode (J)
ope e e e et )
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Filler polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Reinforcement aramid yarns
Ripcord 2
Sheath polyethylene, black

CHARACTERISTICS:

« fully dielectric (except for cables with Al moisture barrier)

* resistant to electromagne& interferences

+  protected from moisture and longitudinal water penetraGon

« through the use of central dielectric strength member and aramid yarns reinforcement
on the core with hot melt adhesive, cables are resistant to longitudinal and transverse
stresses

« the outer sheath isresistant to abrasion, UV and stress corrosion cracking

« the marking and the metric overprint are printed on the outer sheath

+ the marking can also be tailored to meet customer’s requirements




CHARACTERISTICS cont.:

+ intelecommunicaBon local, metropolitan and wide area networks in any spacal
con| guraBon
Applicagon « for layingin primary and secondary cable ducts.
« for installaGon on telegraph poles, low and medium voltage power lines or railway
tracEon
« canbe laid near high voltage cable lines
« transport and storage: -40°C — +70°C
Temperature ranges + installaGon: -15°C — +60 °C
+ operabon: -40°C — +70°C

PARAMETERS:

. ¢ Number of Tube Cable Cable Max. pulling force Min. bending radius
ir::gll:a " elements diameter diameter | weight [N] [mm]

(tubes/| llers) [mm] [mm] [kg/km] Dynamic Sacc Dynamic Sacc
4-72 6 1.8 9.6 70 2,700 1,350 140 190
28-96 8 1.8 10.8 90 3,000 1,500 160 220
36-144 12 1.8 13.1 135 4,000 2,000 200 260
52-216 18 18 135 135 4,000 2,000 200 270
76 - 288 24 1.8 15.2 175 4,000 2,000 230 300
4-72 6 24 12.3 115 4,000 2,000 180 250
28-96 8 24 13.9 145 5,000 2,500 210 280
36-144 12 24 16.9 215 6,000 3,000 250 340
52-216 18 24 17.4 225 6,000 3,000 260 350
76-288 24 24 19.6 290 6,000 3,000 290 390

Packing length: to be agreed, standard —4 km
Packing: wooden drums
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Outdoor fibre optic cable with multiple optical fibres in a loose tube,
duct, anti-rodent

Sandard N-BX-103

Z-(XV)OTKtsd —outdoor (2), with a two-layer sheath: polyethylene (outer)-polyamide (inner)
(XV), op&cal | bre cable (OTK), loose tube with dry core sealing (ts), fully dielectric (d)

Z-(VX)OTKtsd — with atwo-layer sheath: polyamide (outer)-polyethylene (inner) (VX)
Z-(XV)OTKd, Z(VX)OTKtd — with core | lled with hydrophobicjelly (t)

Descrip©on

OpEons

CONSTRUCTION:
Central strength member dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion (Jn)
Op&al | bres gradient mul@mode (G/50)
gradient mul@node (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Filler polyethylene
Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Ripcord 2
Sheath black: polyethylene (outer)-polyamide (inner layer)

orange: polyamide (outer layer)-polyethylene (inner layer)
CHARACTERISTICS:

fully dielectric (except for cables with Al moisture barrier)
resistant to electromagne€&e interferences
protected from moisture and longitudinal water penetraGon
Performance parameters + use of polyamide sheath protects cables from rodents
+ polyethylene sheath isresistant to abrasion, UV and stress corrosion cracking
the marking and the metric overprint are printed on the outer sheath
+ the marking can also be tailored to meet customer’s requirements

+ intelecommunicaBon local, metropolitan and wide area networks in any spacal
con| guraGon

Applica€on + for layingin primary and secondary cable ducts
+ can belaid near high voltage cable lines
+ transport and storage: -40[C - +70[C
Temperature ranges - installaGon: -150C - +60[C

+ operaton: -40C - +70C




PARAMETERS:

Number of Tube Cable Cable Max. pulling force Min. bending radius
H:‘r:gll:a " lements = diameter = diameter weight [N] [mm]
(tubed/| llers) [mm] [mm] [kg/ km] Dynamic Saec Dynamic a6

4-72 6 1.8 9.7 75 1,000 500 150 190
28-96 8 1.8 10.9 95 1,500 750 160 220
36-144 12 1.8 13.2 140 2,200 1,100 200 260
52-216 18 1.8 13.6 140 1,000 500 200 270
76-288 24 1.8 15.3 180 2,500 1,250 230 310
4-72 6 24 116 105 2,000 1,000 170 230
28-96 8 24 13.2 135 2,500 1,250 200 260
36-144 12 24 16.2 200 2,500 1,250 240 320
52-216 18 24 16.7 210 2,500 1,250 250 330
76 - 288 24 24 18.9 270 2,500 1,250 280 380

Packing length: to be agreed, standard —4 km
Packing: wooden drums



Z-(XV)OTKtsdD

Analog acc. To VDE: A-DQ(ZN)2Y4Y

duct, anti-rodent

Outdoor fibre optic cable with multiple optical fibres in a loose tube,

Sandard N-BK-103
Z-(XV)OTKtsdD — outdoor (2), with a two-layer sheath: polyethylene (outer)-polyamide
Descrip©on (inner) (XV), op&cal | bre cable (OTK), loose tube with dry core sealing (ts), fully dielectric (d),
reinforced with aramide yarns (D)
OpGons Z-(VX)OTKtsdD — with atwo-layer sheath: polyamide (outer)-polyethylene (inner) (VX)

CONSTRUCTION:

Z(XV)OTKtdD — | lled with hydrophobicjelly (t)

Performance parameters

Central strength member dielectric FRProd with or without PEjacket
s!nglemode (\»_ ) )
ove s e )
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Reinforcement aramid yarns
Ripcord 2
Sheath black two layers polyethylene (outer)-polyamide (inner) sheath or orange two layers

CHARACTERISTICS:

polyamide (outer)-polyethylene (inner) sheath

+ fully dielectric (except for cables with Al moisture barrier)
+ resistant to electromagne& interferences
+ protected from moisture and longitudinal water penetraGon
use of polyamide sheath protects cables from rodents
polyethylene sheath isresistant to abrasion, UV and stress corrosion cracking
the marking and the metric overprint are printed on the outer sheath
the marking can also be tailored to meet customer’s requirements




CHARACTERISTICS cont.:

in telecommunicaGon local, metropolitan and wide area networksin any spaal
con| guraBon
for laying in primary and secondary cable ducts

ApplicaGon for installaGon on telegraph poles, low and medium voltage power lines or railway
tracEon
can be laid near high voltage cable lines
transport and storage: -40[C - +70[@T
Temperature ranges installaGon: -15[IC — +60 [
operaéon: -40[C - +70[C

PARAMETERS:
Number of Tube Cable Cable Max. pulling force Min. bending radius
Fibre count ) : : [N] [mm]
n elements diameter diameter | weight
incable | beg/) llers)  [mm mm kg/km
ubes/] llers L] i) [Fgg/iin Dynamic Saec Dynamic Saec
4-72 6 1.8 10.2 85 2,700 1,350 150 200
28-96 8 1.8 1.4 105 3,000 1,500 170 230
36-144 12 1.8 137 150 4,000 2,000 210 270
52-216 18 1.8 14.1 150 4,000 2,000 210 280
76 - 288 24 1.8 15.8 190 4,000 2,000 240 320
4-72 6 24 122 115 4,000 2,000 180 240
28-96 24 13.8 145 5,000 2,500 210 280
36-144 12 24 16.8 215 6,000 3,000 250 340
52-216 18 24 17.3 225 6,000 3,000 260 340
76 - 288 24 24 19.5 290 6,000 3,000 290 390

Packing length: to be agreed, standard —4 km
Packing: wooden drums
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Outdoor fibre optic cable with multiple optical fibres in a central tube

Sandard DIN VDE0888-3
A-DQ(2N)B2Y —outdoor (A), central tube | lled with thixotropic gel (D), dry cable sealing (Q),
Descrip©on dielectric reinforcement (2N), an&rodent layer made of glass yarns (B) with a polyethylene

CONSTRUCTION:

sheath (2Y)

singlemode E9/125 (G.652D) or singlemode with non zero dispersion shiQed (G.655)

EScal | bres
Op&eal| gradient mul@node 50/ 125 (G50) or 62.5/125 (G62.5)
Tube central loose tube | lled with a thixotropic jelly
Cable sealing dry
Reinforcement glassyarn
Sheath polyethylene, black
CHARACTERISTICS:
+ fully dielectric
+ resistant to electromagne&x interferences
+ easytoinstall
Performance parameters + use of glassyarn protects cable from rodents
+ theouter sheath isresistant to abrasion, UV and stress corrosion cracking
+ the marking and the metric overprint are printed on the outer sheath.
+ the marking can also be tailored to meet customer’s requirements
+ for quick connec&on between optoelectronic devices inside and outside buildings
ApplicaGon + suitable for use in cable ducts
for laying in primary and secondary cable ducts
transport and storage: -25°C — +70°C
Temperature ranges installaGon: -5°C — +50 °C
operaSon: -25°C — +70°C




PARAMETERS:

R Cable Cable Max. pulling force Min. bending radius
; Y diameter weight [N] [mm]
in cable Kk
[mm] tkg/km] Dynamic Sas Dynamic S
2-12 10 98 2,500 1,250 150 200
2-12 7.8 60 1,500 750 120 155

Packing length: to be agreed, standard —2 km
Packing: wooden drums
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selfsupported

Outdoor fibre optic cable with multiple optical fibres in a loose tube, reinforced,

Sandard

ZN-TF-14:2001

ADSS-XXOTKtsdD...kN — all dielectric self supported (ADSS'), with outer and inner

Central strength member

Descrip©on polyethylene sheath (XX), opEcal | bre cable (OTK), loose tube with dry core sealing (ts),
fully dielectric (d), reinforced with aramid yarns (D), working tension (...kN)
OpEons ADSScables with up to 144 ] bres, tube sizes 2.1, 2.4 and 2.8mm depending on | bre count

CONSTRUCTION:

dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion ()

Performance parameters

Op&eal | bres gradient mul@node (G/50)
gradient mul@node (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Fller polyethylene
Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Water protecEon dry
Inner sheath polyethylene
Reinforcement aramid yarns
Ripcord 2
Outer sheath polyethylene, black

CHARACTERISTICS:

+ fully dielectric

+ resistant to electromagne&x interferences

+ protected from moisture and longitudinal water penetraGon

+ through the use of central dielectric strength member and aramid yarns reinforcement
on the core with hot melt adhesive, cables are resistant to longitudinal and transverse
stresses

+ the outer sheath isresistant to abrasion, UV and stress corrosion cracking

+ the marking and the metric overprint are printed on the outer sheath

+ the marking can also be tailored to meet customer’s requirements




CHARACTERISTICS cont.:
+ intelecommunicaBon local, metropolitan and wide area networks in any spacal
con) guraBon
ApplicaBon «+ for installaBon on telegraph poles, low and medium voltage power lines or railway
trac&on
« canbeinstalled near high voltage cable lines
« transport and storage: -40°C — +70°C
Temperature ranges + installaGon: -10°C - +50 °C
+ operabon: -40°C — +70°C
Rated . Central 3 Recom-
Il Tensile Maxm:'um Calculated Cable Cable | Cable cros- /Aramid yarn| strength (hble’ et mended
count working B q Young’s | of thermal o
. strength : work force | diameter weight secEbn  crossecEbn | member . span dis-
thempe | (D ‘e[?i;” [kN] [mm] | [kg/km] = [mm3 | [mm?]  crossecSon M[‘g:_:]”s [ﬁ’;"gsc'fg] tance
[kN] [mm?] [m]
ADSSXXOTKtsdD with 2.1mm tubes
19 8 35 128 125 128 125 415 125 58 120
32 14 8 132 145 136 21 415 18.6 29 200
4-24
48 20 14 14.3 160 160 28 415 20.6 23 350
75 27 21 155 190 186 48 4.15 29.6 0.8 500
ADSSXXOTKtsdD with 2.4mm tubes
19 8 35 13.6 145 145 125 4.9 1.3 6.1 120
32 14 8 14.2 155 158 21 4.9 16.3 33 200
4-48
48 20 14 14.9 175 174 28 4.9 19.2 25 350
75 27 21 16.0 200 201 50 4.9 28.7 097 500
ADSSXXOTKtsdD with 2.8mm tubes
19 8 35 14.8 166 172 14.8 7.06 1.6 57 120
32 14 8 15.4 178 186 21.8 7.06 14.9 37
48-72
48 20 14 15.9 190 198 28 7.06 174 27 350
75 27 21 17.0 219 227 515 7.06 26.6 0.98 500
19 8 35 16.3 200 208 12.0 4.91 9.1 9.2 120
74-96 32 14 8 16.6 210 216 16.8 491 1.6 6.5
48 20 14 17.2 225 235 252 4.91 15.8 4.2
19 8 35 19.7 290 305 12.0 491 6.6 136 120
98- 144 32 14 8 20.0 300 314 16.8 491 8.4 10.0
48 20 14 20.6 315 334 252 491 1.6 6.6 350

Packing length: to be agreed, standard —4 km
Packing: wooden drums
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Outdoor fibre optic cable with multiple optical fibres in a loose tube,
selfsupporting, 8-type

CONSTRUCTION:

Sandard N-TF-016

DescrinGon SXOTKtsd — self-supporéng, eight shape cable (S), with a polyethylene sheath (X),
P op€xal | bre cable (OTK), loose tube with dry core sealing (ts), fully dielectric (d)

OpGons SXOTKts —cable messenger: steel rope

SXOTKtsD —reinforced with aramid yarns (D)

Performance parameters

singlemode (J
v s e rsen ()
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropic jelly
Cable sealing dry
Sheath polyethylene, black

CHARACTERISTICS:

+ fully dielectric
+ resistant to electromagne& interferences
protected from moisture and longitudinal water penetraGon
the outer sheath isresistant to abrasion, UV and stress corrosion cracking
+ the marking and the metric overprint are printed on the outer sheath
+ the marking can also be tailored to meet customer’s requirements

Applicaon

+ intelecommunicaGon local, metropolitan and wide area networks in any spacal
con) guraBon

+ for hanging on telegraph poles

+ cableswith dielectric strength members are suitable for hanging on poles of low
and medium voltage power linesor railway tracGon

Temperature ranges

-40°C — +70°C
-15°C - +55°C
-40°C — +70°C

+ transport and storage:
+ installaGon:
+ operafon:




PARAMETERS:

Cable Max. pulling force Min. bending radius
Fibre count i Tube diameter O‘I.ble [N] [mm]

X elements . weight
in cable diameter dxh

(tubes/] llers) [mm] [kg/km] Dynamic Sacc Dynamic Sasc

4-72 6 10.6x18.6 120 1,600 220 320

28-96 8 24 122x20.2 150 3200 1,600 250 370
36-144 12 15.2x23.2 210 1,600 310 460

Packing length: to be agreed, standard —4 km
Packing: wooden drums
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Outdoor fibre optic cable with multiple optical fibres in a loose tube,
armoured with corrugated steel tape, for sewage ducts

CONSTRUCTION:

Sandard ZN-TF13:2001
ZKSXXOTKEsH — outdoor cable for sewage systems (ZKS), with polyethylene outer sheath
Descrip©on (X) and polyethylene inner sheath (X), | bre op&c cable (OTK), loose tube with dry core
sealing (ts), armoured with corrugated steel tape (F)
ZKSXXOTKEsDH — reinforced with aramid yarn (D) (or with glass yarns (Db))
Op€ons ZKSXXOTKF —with core | lled with hydrophobicjelly (t)

ZKS(VX)XOTKtsH — with two layered sheath, outer polyamide, inner polyethylene (VX)

Performance parameters

Central strength member dielectric FRProd with or without PEjacket
s!nglemode (»b_ ) )

ope | bres s )
gradient mul@mode (G/62.5)

Tube loose tube | lled with a thixotropicjelly

Filler polyethylene

Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member

Sealing dry

Inner sheath polyethylene

Armouring corrugated steel tape

Ripcord 2

Outer sheath polyethylene, black

CHARACTERISTICS:

fully dielectric core
resistant to electromagne€&e interferences
protected from moisture and longitudinal water penetraGon
through the use of corrugated steel tapes, armoured cables are resistant to transverse
and longitudinal stresses and rodent a>ack
+ the outer sheath isresistant to abrasion, UV and stress corrosion cracking
+ the marking and the metric overprint are printed on the outer sheath.
+ the marking can also be tailored to meet customer’s requirements




CHARACTERISTICS cont.:

+ intelecommunicaBon local, metropolitan and wide area networks in any spacal

con| guraBon
ApplicaBon « for laying in sewage ducts
« for burying directly in the ground in areas with higher risk of mechanical damage
« for installaGon in primary cable ducts
« transport and storage: -40[C - +70[C
Temperature ranges + installaGon: -15[C — +60 [
+ operafon: -40[C - +70[C

PARAMETERS:

Number of Tube Cable Cable Max. pulling force Min. bending radius
Hit:‘:g; " clements | diameter | diameter weight [mm]
(tubeg/| llers)  [mm] [mm] [kg/km] G . e e
4-72 1.8 12.3 140 1,000 500 180 250
28-96 1.8 135 175 1,500 750 200 270
36 - 144 12 1.8 15.8 230 2,200 1,100 240 320
52-216 18 1.8 16.2 230 1,000 500 240 320
76-288 24 1.8 17.9 280 2,500 1,250 270 360
4-72 6 24 14.2 185 2,700 1,350 210 280
28-96 24 15.8 230 2,700 1,350 240 320
36- 144 12 24 18.8 305 2,700 1,350 280 380
52-216 18 24 19.3 315 2,700 1,350 290 390
76 - 288 24 24 215 385 2,700 1,350 320 430

Packing length: to be agreed, standard —4 km

Packing: wooden drums
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Outdoor fibre optic cable with multiple optical fibres in a loose tube,
armoured with steel tapes

Sandard ZN-TF13:2001
Z-XXOTKisR| — outdoor (2), with polyethylene outer sheath (X) and polyethylene
Descrip©on inner sheath (X), op&cal | bre cable (OTK), central tube (ts), armoured with lacquered steel
tapes (R)
Z-XXOTKtsDRI — reinforced with aramid yarns (D) (or with glass yarns (Db))
Op€ons Z-XXOTKERI, Z-XXOTKEDRI — with core | lled with hydrophobicjelly (t)

Z-XXzOTKtsR| —with aluminium moisture barrier under the inner sheath (Xz)

CONSTRUCTION:
Central strength member dielectric FRProd with or without PEjacket

singlemode (.J_ ) )
ope | bres s )
gradient mul@mode (G/62.5)
Tube loose tube | lled with a thixotropic jelly
Filler polyethylene
Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Inner sheath polyethylene
Bedding PVCtape
Armouring lacquered steel tapes
Ripcord 2
Cuter sheath polyethylene, black

CHARACTERISTICS:

+ fully dielectric core
+ resistant to electromagne& interferences
+ protected from moisture and longitudinal water penetraon
+ through the use of steel tapes, armoured cables are resistant to transverse and
longitudinal stresses and rodent a>ack
the outer sheath isresistant to abrasion, UV and stress corrosion cracking
the marking and the metric overprint are printed on the outer sheath
the marking can also be tailored to meet customer’s requirements

Performance parameters




CHARACTERISTICS cont.:

in telecommunica@on local, metropolitan and wide area networksin any spacal
Applicaon con| guraBon
P « for burying directly in the ground in areas with higher risk of mechanical damage
« for installaGon in primary ducts
« transport and storage: -40[C - +70[C
Temperature ranges + installaGon: -15[C - +60 [T
+ operafon: -40C - +70C
PARAMETERS:
Number of Tube Cable Cable Max. pulling force Min. bending radius
Hit:':;:;nt elements | diameter = diameter weight [N] [mm]
(tubeg/| llers) [mm] [mm] [kg/km] e e Srrrne .
4-24 6 1.8 13.0 210 1,000 500 200 260
6-72 6 24 15.0 270 2,700 1,350 230 300
6-96 8 24 16.5 330 2,700 1,350 250 330
6-144 12 24 19.6 490 2,700 1,350 290 390
12-216 18 24 20.2 510 2,700 1,350 300 400
12-288 24 24 22.3 580 2,700 1,350 340 450

Packing length: to be agreed, standard —2 km
Packing: wooden drums



ZKS-XXOTKtsFo

Analog acc. to VDE: A-DQ2Y(SWA)2Y

>
/1 P outsie
uv
e

+70%C

40

e

Outdoor fibre optic cable with multiple optical fibres in a loose tube, armoured
with steel wires, for sewage ducts, ground or under river installations

Sandard ZN-TF13:2001
ZKSXXOTKEsFo — outdoor cable for sewage systems (ZKS), with polyethylene outer sheath
Descrip©on (X) and polyethylene inner sheath (X), opEcal | bre cable (OTK), central tube (ts),
armoured with round steel wires (Fo)
ZKSXXOTKEsDFo — reinforced with aramid yarns (D) (or with glass yarns (Db))
Op€ons ZKSXXOTKtFo —with core | lled with hydrophobicjelly (t)

CONSTRUCTION:

ZKSXXzOTKt sFo — with an aluminium moisture barrier under the inner sheath (Xz)

Performance parameters

Central strength member dielectric FRProd with or without PEjacket
singlemode (»b_ ) )

ope | bres s )
gradient mul@mode (G/62.5)

Tube loose tube | lled with a thixotropicjelly

Filler polyethylene

Cable core 6, 8,12, 18 or 24 tubes or tubes and | llers stranded around central strength member

Sealing dry

Inner sheath polyethylene

Bedding PVCtape

Armouring round steel wires

Ripcord 2

Outer sheath polyethylene, black

CHARACTERISTICS:

fully dielectric core
resistant to electromagne€&e interferences
protected from moisture and longitudinal water penetraGon
through the use of a central dielectric strength member, aramid yarn reinforcement on
the core with hot melt adhesive; steel wire armoured cables are extremely resistant to
longitudinal and transverse stresses and rodent a>ack

+ the outer sheath isresistant to abrasion, UV and stress corrosion cracking

+ the marking and the metric overprint are printed on the outer sheath

*+ the marking can also be tailored to meet customer’srequirements




CHARACTERISTICS cont.:

+ intelecommunicaBon local, metropolitan and wide area networks in any spacal
con| guraBon

ApplicaBon « for laying in sewage ducts
« for burying directly in the ground in areas with higher risk of mechanical damage
« for installaGon at the boXZom of water reservoirs and river crossings
« transport and storage: -40[C - +70[C
Temperature ranges + installaGon: -15[C - +60 [T
+ operabon: -40[C - +70C
Number of Tube Cable Cable Max. pulling force Min. bending radius
H?g:ﬁ; " clements = diameter | diameter weight N [mm]
(tubeg/] llers) [mm] [mm] [kg/ km] T 6 e a6
4-72 6 1.8 125 230 8,000 4,000 190 250
28-96 1.8 13.7 275 9,000 4,500 210 270
36-144 12 1.8 16.0 365 12,000 6,000 240 320
52-216 18 1.8 16.4 375 12,000 6,000 250 330
76 -288 24 1.8 18.1 14,000 7,000 270 360
4-72 6 24 14.4 300 10,000 5,000 220 290
28-96 8 2.4 16.0 12,000 6,000 240 320
36-144 12 2.4 19.0 480 15,000 7500 290 380
52-216 18 24 19.5 490 15,000 7500 290 390
76-288 24 24 21.7 595 18,000 9,000 330 430

Packing length: to be agreed, standard —2 km
Packing: wooden drums



FTTH Z-XOTKtcdD

“, — FIX
L4 7 +70°C]
ﬂ uv -40°C|

Outdoor fibre optic cable for use in FTTH technology, subscriber type

Sandard TT1-2440/2

DescrinGon FTTH Z-XOTKtcdD — outdoor (2), ] bre op&c cable (OTK), with a central loose tube (tc), fully
P dielectric, reinforced with aramid yarns (D)

CONSTRUCTION:

OpExcal | bres ITU-T G.652D; ITU-T G.657A or according to the a>ached speci] cabon
Tube central loose tube

Reinforcement aramid yarns

Srength members dielectric rod

Sheath polyethylene, black

CHARACTERISTICS:

« fully dielectric
+ resistant to electromagne€& interferences
outer sheath resistant to abrasion, UV
the marking and the metric overprint are printed on the outer sheath
« marking can also be tailored to meet customer’s requirements
+ Rexible

Performance parameters

« for transmission of digital and analogue signals within the whole op&cal bandwidth used
in the local, metropolitan and wide area networks

+ external access networks

+ modern FTTH& CCTV

+ subscriber connecons

+ canbeinstalled directly in the ground

ApplicaBon

« transport and storage: -30C - +70T
Temperature ranges + installaGon: -15C — +55[C
«  operafbn: -30[C — +60




PARAMETERS:

Fbre count | Number of Tube Cable Cable Max. pulling force
incable | clements | diameter | diameter weight [N]
(tubeg/] llers)  [mm] [mm] [kg/km] E— e
2-12 1 21 6.0+0.2 32.0

Min. bending radius
[mm]

Dynamic Sacc

Packing length: to be agreed, standard —2.1 km (+ 100 m)
Packing: wooden drums






.l' SPECIAL APPLICATION
CABLES

PSKD
YOTKGtsFoyn

Application

Cables for special military and mining applicaBons are used for transmission of digital and analogue
signals within the whole op&cal bandwidth. Used in voice and data transmission lines, built to endure
extreme condiGons and so require high mechanical resistance




PSKD

E
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+70%C
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e

Field fibre optic cables for special applications

CHARACTERISTICS:

Tube ideng caGon

Sandard N-TF017

Descrip©on PKD - | eld (P), ] bre op&c cable (), reinforced with aramid yarns (D)
singlemode (J

v s e o s
gradient mul@mode (G/62.5) with a special elascc but er in a Gght tube

Tube Sght tube @0.9 mm

Inner sheath halogen free polyurethane, Name retardant

Reinforcement aramid yarns

Quter sheath halogen free polyurethane, Name retardant, black or grey

olours of tubes at customer’s discre€on.
The marking and the metric overprint are printed on the outer sheath.
The marking can also be tailored to meet customer’s requirements.

Performance parameters

+ fully dielectric

+ light and durable due to double aramid reinforcement

+ resistant to electromagne&x interferences

+highly Nexible in low temperatures due to double polyurethane sheaths
+ suitable for repeated winding and unwinding

+ highly resistant to chemical agents, abrasion, mechanical vibraGons

+ ] reresistant due to Name retardant zero halogen polyurethane

+ resistant to longitudinal water penetraGon

+ canbeinstalled in the proximity to electric installaGon

Applicaton

+ for military tacEcal | eld communicaEon systems

+ for use in heavy environmental condi€ons where high resistance to mechanical
damage isrequired

+ inplaces where geological, archeological or mining works are being carried out,
both in the open air and underground
recommended if frequent winding and unwinding is required
for television communica@ons vehicles transmission and cameras
use of high-speed automated cable pulling methods (such as from a moving
car, car combat, etc.)

Temperature ranges

-55[C — +75[C
-40[C - +70C
-40[C - +70C

transport and storage:
installaGon:
operaon:




CHARACTERISTICS cont.:

Other cable parameters

»  maxtensile force 2.5 kN

+ resistance to deformaEon (crash test) 3 kN

+  resistance to impact 3 Nm

+  resistance to mul€ple bending 5,000 Enes

+ resistance to mul€ple rewinding 100.000 Emes

Addi©onal InformaGon

The unique combinaBon of features make the PSKD cables very versaQe, lightweight and
durable. The durability comes from double aramid ] bre reinforcement. Aexibility and

resistance to ] re have been achieved using Name retardant polyurethane. Swellable aramid

yarns provide water resistance and a special Nexible buT er allows for operaon in very

low temperatures. Tight tubes protect the op&cal | bres and allow for quick and easy cable
terminaBon with an appropriate connector, also in the | eld.

PARAMETERS:

Roreoount | el g
[mm] [kg/km]

2 5.8 24

4 5.8 25

6 6.3 29

8 6.5 32

12 71 38

2,500 1,250

Max. pulling force

Min. bending radius

[mm]
85 110
85 110
0 120
100 130

Packing length: to be agreed, standard — 1 km
Packing: wooden drums




YOTKGtsFoyn
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Mining fibre optic cable with multiple optical fibres in a loose tube,
armoured with steel wires, flame retardant

Sandard N-TF115
YOTKGtsFoyn —with PVCinner sheath (Y), ] bre op& cable for mining (OTKG),
Descrip©on loose tube with dry core sealing (ts), armoured with round steel wires (Fo),

Keme retardant PVCouter sheath (yn)

YOTKGtsDFoyn — reinforced with aramid yarns (D)

Op€ons NOTKGtsFoN —with halogen free Rame retardant inner sheath (N)
and halogen free Name retardant outer sheath (N)

CONSTRUCTION:
Central strength member dielectric FRProd with or without PEjacket

singlemode (J
singlemode with non-zero dispersion (Jn)

Op&eal | bres gradient mul@mode (G/50)
gradient mul&mode (G/62.5)
Tube loose tube | lled with a thixotropicjelly
Filler polyethylene
Cable core 6,8, 12, 18 or 24 tubes or tubes and | llers stranded around central strength member
Sealing dry
Inner sheath polyethylene
Bedding PVCtape
Armouring round steel wires
Ripcord 2
Quter sheath Neme retardant PVC, blue

CHARACTERISTICS:

+ dielectric cable cores

+ resistant to electromagne&x interferences

+ through the use of a dielectric strength member, aramid reinforcement (opSon)
and armour made of round steel wires, cables are resistant to longitudinal

Performance parameters and transverse stress

+ resistant to longitudinal water penetraGon

+ outer sheath is Name retardant and UV resistant

+ the marking and the metric overprint are printed on the outer sheath
cable markings can be tailored to customer’s requirements




CHARACTERISTICS cont.:

. for laying on the ground or underground in mines
ApplicaGon «  for hanging — horizontally or ver&cally in pit shaCs
« transport and storage: -40°C — +70°C
Temperature ranges + installaGon: -15°C — +60 °C
« operabon: -40°C — +70°C
PARAMETERS:
YOTKGtsFoyn
R Number of Fibre Cable Cable Max. pulling force Min. bending radius
in cable elements count diameter = weight [N] [mm]
(tubeg/| llers) | intube [mm] [kg/km] . )
Dynamic Sacc Dynamic Sacc
4-24 6 4 15.2 500 4,000 2,000 300 450
6-36 6 17.0 600 6,000 2,000 340 500
8-48 6 8 17.0 600 6,000 2,000 340 500
12-72 6 12 17.0 600 6,000 2,000 340 500
YOTKGtsDFoyn
I Number of Fibre Cable Cable Max. pulling force Min. bending radius
in cable elements count diameter = weight [N] [mm]
(tubeg/] llers) = intube [mm] [kg/ km] Dynamic Sac Dynamic Sae
4-24 6 4 16.0 520 6,000 2,000 320 480
6-36 6 6 17.9 620 8,000 3,000 360 540
8-48 6 8 17.9 620 8,000 3,000 360 540
12-72 6 12 17.9 620 8,000 3,000 360 540

Packing length: to be agreed, standard —4 km
Packing: wooden drums



Handling Fibre Optic Cables

GENERAL PRINCIPLES

1. Transport and storage of | bre op€c cables

The same rules apply to | bre opE& cables asto those for the transportaGon of copper cables. Cable drums must be secured
from slipping during transport to avoid damage. Cable drums should only be transported in an upright standing posiGon

—on their Nanges . Use fork-liOtrucks, trucks with liQing arms or external cranes to remove the drums from the delivery truck.
Do not drop cable drums on the ground.

Temperature range for transport and storage —this should be in accordance with the manufacturer’s data sheets. Typically
these are, for outdoor cables-40 °Cto +70 °C; indoor cables -30 °Cto +70 °C. Avoid direct exposure to solar radiaBon, rain and
snow. We recommend storing cablesindoors on a concrete Noor in a secure building. The cable ends must be secured with
end caps to prevent moisture penetraon.

2. InstallaGon of | bre opEc cables

The general principles for handling ] bre op&e cables during installaon are described in Annex Cof IEC60794-1-1 Ed 3.
InstallaGon contractors and telecom operators may have their own addiGonal standards and procedures.

3. Installing cablesin cable ducts

The cable tensile stress expected during installaGon should be calculated at the planning stage. The tensile stresses (T) aceng on
acable during installaGon are determined by the following formulas and are dependent on the cable route:

—astraight route T,=uLWg+T,
—aroutewithaslopea T,=LWg(sina +pocosa) +T,
—aroutewithatwist B T,=T, e*

where:

T,  —tensilestressat the end (2)/beginning (1) of asecGon
L —length in metres

1) —coek cient of fricBon between the cable and the duct

w —cable weight in kg/m

a —angle in radians (,+” upwards, ,,-” downwards) (a =0° for a horizontal route, a =90° for a ver&al route)
B —atwist angle in radians (in the horizontal plane)

g —acceleraon of gravity (9.81 m/s?)

Duringthe | rst installaBon of a] bre op&c cable, the maximum tensile force stated on the data sheet should never be exceeded.
If the esGmated value of tensile force during installaGon in any sec&on of a cable duct exceeds the limit, the method of cable
installaGon should be changed (e.g. use blowing). The tensile force should be monitored during the installaGon of the cable, and
if possible — recorded. The tensile stress exerted on the cable should be released aCer installaGon. Do not leave the | bre op&c
cable under permanent long-lastng tensile stress. Aerial suspension cables however are specially adapted to remain under
tensile stress aCer ingtallaon.

The minimum bending radius stated on the cable data sheet should never be exceeded.

Adhering to these guidelines will ensure that the op&cal | bres remain undamaged and the cable will provide long-term
performance and reliability.



NOTES

All the informaBon contained in this document - including tables, graphics and diagrams - is given in good faith and believed to be
correct at the @me of publicaBon. The informaBon does not cons&ute a warranty nor representacon for which THEFONIKA Kable
assumes legal responsibility. THE-FONIKA Kable reserves rights to introduce changesto the document at any @me.

All Rghts Reserved — THE-FONIKA Kable SA.
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