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Railway signaling cables

Introduction

Railway infrastructures play a pivotal
role in the transportation of people and
goods in our highly-urbanized society.
The safety and reliability of the network
depends on modern signaling systems,
using high-quality cabling installations.
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Signaling cables construction

The signaling and control cables cover a range of applications, such as point machines, level
crossings, signal lights, axle counters etc. and are classified mainly in 3 categories:

Multicore cables

Single pair/Multipair cables

Single quad/Multiquad cables

The construction of such cables follows below:

Conductor

Solid or stranded copper of typical diameter 064 - 1.8mm

Insulation

Solid PVC/PE/XLPE, foam-skin PE

Cabling elements

cores/pairs/quads in concentric layers or in units

Wrapping - Filling

« Plastic tapes (dry cable core)

« Jelly filling compound & pre-impregnated paper tape (jelly-filled cable core)
« Swellable materials - waterblocking tapesyarns & powder (dry-filled cable core)

Sheath (inner - outer)

PE/PVC/LSZH

Induction protection

(PE)AL-PE tape, AL tape, aluminium wires, copper wires, copper tape

Armouring

Steel tapes, Steel Wires, Soft corrugated steel tape

Signaling cables standards

The most recognized European standards and specifications of signaling cables are mentioned

on the table below.

Country / Application Cable type designation Standard / Specification
A2Y2Yv, A-2Y2YB2Y, AJ-2Y2YDB2Y, DB AG 4160113
A2Y2Y(SR)2Y DB AG 4160114
A2Y(L)2Yv, A2Y(L)2YB2Y,
GERMANY DB AG 4160115
AJ2Y(L2YDB2Y
A2YOF(L)2Yv, A2YOF(L)2YB2Y, DB AG 4160113 v20
AJ-2YOF(L)2YDB2Y DB AG 4160114 v20
ZPAU, ZPFU
_ SNCF CT 445
FRANCE (standard & -SH version)
K23 NF F 55-623
EAPSP, EATST, CCPSSP, CCTSST
SPAIN ADIF ET. 033650524

(underground & aerial)

GREAT BRITAIN

TWIN DATALINK BR 1932
A2YF(L2YAWA2Y NR PS ELP 27220
PE/PE/SWA/PVC drylfjelly BS 7870-8.2

HELLENIC CABLES portfolio includes these signaling cables, along with several customized
cables, produced according to European and Middle Eastern national railway standards (i.e.
Romanian, Bulgarian, Israel, Hungarian, Egyptian Railways).

Apart from cables constructed based on country specifications, HELLENIC cables produces
customized balise cables for ERTMS (European Rail Traffic Management System). Of special
importance within ERTMS, balise cables are customized constructions with electromagnetic

protection, which are used mainly for linking control centers and position tags along the railway

network.
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Fiber optic cables for railways

ITU-T G.652.D ITUT G.655.D
Within the railway network, the need for fast signals transmission without distance or interference ITU-T G.652.D ITU-T G.657.A1 Non-Zero Dispérsio'n_smﬂed
: » .. ; ; : : : IEC 60793-2-50 Type B1.3 (Bend improved)
constraints is always present. When this is not possible with typical signalling and control copper Standards (NZDS)
) X ) S A - o IEC 11801/ EN50173 0S2 IEC 60793-2-50
cables, then fiber optic cables are also incorporated in railways. Their transmission media is not Type B6._al IEC 60793-2-50
metal conductors, but glass waveguides, that offer a very wide bandwidth, high transmission IEC 11801/ EN50173 OS2 TypeB4
rate and mmumty agaAmst electromagnetic interference. HE;LENIC CABLES presents a portfolio Attenuation Coefficient [dB/kml, max.
of fiber optic cables suitable for underground usage along railtracks or for aerial usage along
overhead lines (installation on poles). at1310nm 036 036
at1550nm 023 023 023
Main element of fiber optic cables are the optical fibers, thin strands of pure silica (glass) at1625nm 025 025 025
that guide light, consisting of following: Dispersion [ps/(nmxkm)], max.
at1285-1310nm 35 35
at1550nm 18 18 2-6
Core
The center of the fiber where MULTIMODE
the light is transrmitted. G62.5/125 G50/125 G50/125 G50/125 G50/125
omi1 OoM2 om3 OoM4 OM5
Cladding IEC11801/EN IEC11801 /EN IEC11801/EN IEC11801/EN IEC11801/EN
The outside optical layer of the 50173 OM1 50173 OM2 50173 OM3 50173 OM4 50173 OM5
fiber that t the liaht in th Standards ITU-T G.6511 ITU-T G.6511 ITU-T G.6511 ITU-T G.6511 ITU-T G.651.1
ioer that traps theligntin the IEC 60793-2-10 IEC 60793-2 IEC 60793-2 IEC 60793-2 IEC 60793-2
core and guides it along. Type Alb Type Alalb Type Ala.2b Type Ala.3b Type Ala.4
Attenuation Coefficient [dB/km], max.
Coating at850nm 30 28 25 25 25
is added to protect thg core 2t 953nm 18
from damage and moisture
at1300nm 10 07 06 06 06
Bandwidth [MHz x km]
at850nm 200 500 1500 3500 3500
at 953nm 1850
at1300nm 500 500 500 500 500
Core Diameter [um] 625+ 25 50 + 25 50 +25 50 + 25 50 + 25

— Loose tube
The primary coated fibers shall have an additional
secondary protection. For this reason they are
placed in silicone-free jelly-filled loose polymer
tube, coloured, consisting of up to 24 fibers and

with typical dimensions 2-3mm. Cables prOpertleS Sym bOlS

—n " o . Flame retardant m
(:t@; Laying in ducts @ Water resistant @ IEC 60332-] s
— %
— . . ., , , Fire retardant
— E Direct burial ;gs ; Moisture barrier @ IEC 603323

Cladding Diameter 125 pm 125 um

X 9 um 625 um Antiinducti Dielectric, )
Core Diameter 50 pm @ nti-indauction no metal Rodent protection

Aerial application

Optical fibers are broadly categorized in Multi-mode (MM) and Single-mode (SM) fibers, with below typical
dimensions and basic characteristics:

Coating Diameter 250 um 250 pm
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Cable type
A- Outdoor cable
AJ- Outdoor cable with protection against inductive interference
All- Universal Cable
ADSS All-dielectric self-supporting cable
Cable design

2Y Polyethylene (PE) insulation material
o2y Cellular polyethylene (PE) insulation material
02YS Foam-skin polyethylene (PE) insulation material
F Petroleum jelly filling compound
OF Low permittivity jelly filling compound
TF Filling with water swellable yarns and tapes
L2y Moisture barrier sheath (laminated AL-foil bonded to PE sheath)
(ST Copper tape screen (CTS)
D Concentrically positioned copper wires screen (CWS)
(SR) Longitudinally applied corrugated steel tape armour (CSTA)
B Helically applied steel tape armouring (STA)
Y Polyvinyl chloride (PVC) sheathing material
2Y Polyethylene (PE) sheathing material
H Halogen free, flame retardant sheathing material
\") Reinforced sheathing
LS Low smoke
ZH Zero halogen
FR Flame/Fire retardant
SWA Steel wires armouring
AWA Aluminium wires armouring

Loose tube - dry core

Reinforcement of non-metallic yarns (aramid or glass yarns)

= www.hellenic-cables.com

Railway signaling cables

Fire properties of signaling cables

Most railway infrastructure operators specify cables with a black polyethylene
(PE) outer sheath for outdoor usage. PE is extremely robust and has very good
UV resistance and it’s also halogen-free, so it’s ideal for outdoor installations.

The situation is, however, quite different in cable installations in tunnels. On such
cases, cables are required to have flame-retardant properties so as not to promote the
propagation of the fire. These cables have FR-LSZH sheaths and typically comply with

the following standards:

Description IEC/1SO standard
Halogen content of smoke gases IEC 607541
pH-value & conductivity of smoke gases IEC 60754-2
Smoke density IEC 61034
Flame retardance (Single cable test) IEC 60332-1-2
Fire retardance (Bunched cable test) IEC 60332-3

The single cable test, according to IEC 60332-1-2, is lighter compared to the bunched
cable test, specified by IEC 60332-3-24. The exact test descriptions follow below:

IEC 60332-1

IEC 60332-3

Tests on electric and optical fibre cables under fire
conditions: test for vertical flame propagation for
single insulated wire or cable.

The flame propagation is tested according to
IEC 60332-1 on a single cable. A vertical sample
of cable about 600 mm in length is exposed to
a flame for 60 s and/or 120 s in an area 100 mm
above the lower end with a 1 kW Bunsen burner.
After removing the burner, the flame must self-
extinguish. The zones of the cable damaged by
the flame should not reach to the upper end of
the cable. The flaming time is dependant on the
diameter of the cable.

Tests on electric and optical fibre cables under
fire conditions: test for vertical flame spread of
vertically mounted bunched wires or cables.

The test for the spread of the flame with an
array of several cables is normally carried out
according to IEC 60332-3 (test method A, B, C

or D, which differ on the volume of non-metallic

materials). The test specimens, mounted in a
vertical frame, are exposed to a flame over a

length of 3600 mm starting in the lower section
using a special burner with a high output. During
and/or after exposure to the intensive flame
for 20 and/or 40 minutes, the cables may not
continue to burn to their upper end.
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CPR - Construction Products Regulation

Since July 2017, the “Construction Product Regulation” (CPR) applies to any cable
incorporated in construction works (permanent installation on buildings). Cable for use
in the EU have to fulfil certain requirements in terms of behaviour in the case of fire and
also carry the CE mark in relation to their fire performance. The definition of these safety
requirements remains the responsibility of the national authorities.

The cable’s fire characteristics shall be marked with a combination of different classes as
below:

Table 1 - Classes of reaction to fire performance for electric cables

Class Test method(s) Classification criteria Additional classification
A, EN ISO 1716 PCS <20 MJ/kg®
FS<175m;and
EN 50399 THR 0 = 10 MJ; and Smoke production 2 and
B (30kW flame source) Peak HRR = 30 kW; and Flaming droplets/particles ®
FIGRA =150 Ws " and Acidity @
EN 603321-2 H <425 mm
FS<15m;and
EN 50399 THR o0 = 15 MJ: and Smoke production 2 and
B2, (205kW flame source) Peak HRR = 30 kW; and Flaming droplets/particles ®
FIGRA <150 Ws and Acidity @
EN 60332-1-2 H <425 mm
FS <120 m;and
EN 50399 THR 05 = 30 MJ; and Smoke production @9 and
C., (205kW flame source) Peak HRR = 60 kW; and Flaming droplets/particles ®
FIGRA =300 Ws! and Acidity @
EN 6033212 H=<425mm
THR s = 70 MJ; and
é%iﬁi\?ﬁ ) Peak HRR = 400 kW: and Smoke production ¢ and
D, ’ arme source FIGRA <1300 Ws 7 Flaming droplets/particles ®
and Acidity
EN 6033212 H <425 mm
. EN 6033212 H <425 mm
. No performance determined
Smoke classes: sl, s1a, s1b, s2, s3 (EN 50399/EN 61034-2)
Acidity classes: al, a2, a3 (EN 60754-2)
Flaming droplets classes: dO, d1, d2 (EN 50399)

The CPR has no class or guideline for railway cables laid in exposed outdoor areas.
These cables may continue to be designed, produced and installed as previously.

For railway cables in tunnels or train stations, the relevant cable manufacturers
associations recommend a classification according to the EU regulation (1303/2014),
clause 4.2.24: “In case of fire, exposed cables shall have the characteristics of low
flammability, low fire spread, low toxicity and low smoke density. These requirements are
fulfilled when the cables fulfil as a minimum the requirements of classification B2ca, sla,
al, as per Commission Decision 2006/751/EC.

HELLENIC CABLES signalling portfolio already includes several B2ca cables, while new
B2ca cables types still continue to be added, based on customer’s needs.

x www.hellenic-cables.com Railway signaling cables

Protection from water penetration

Cables laid underground are sensitive to water penetration. The simplest cable
protection from crosstudinal water penetration is the usage of aluminium foil, bonded
with a PE sheath, creating a moisture barrier which doesn't allow water to enter
inside cable core. However, this moisture barrier doesn't obstruct longitudinal water
penetration.

To protect the cable core from water penetration along the cable length, two main
cables types are used: Jelly filled and dry filled cables.

Jelly filling compound is the most typical method used for protection against water
penetration and has been used on cables for several years. While most typical, it also has
certain drawbacks as below:

* |ncreased cable weight

* Time-consuming cleaning during installation

* Negative influence on cable’s fire behavior

Jelly filling with very low permittivity can also be used instead of normal jelly. For
cables of same electrical characteristics, they are lighter and also easier to clean during
installation.

Over the last years, there has been a move inside cable industry towards dry filled
cables. Dry filling is composed of swellable waterblocking tapes, waterblocking yarns
and waterblocking powder and has several advantages, as below:

* Light-weight cable construction

e Easier installation

HELLENIC CABLES produces both jelly-filled and dry-filled cable types, catering to
all customers’ needs.

-] Er.
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) oAl GERMANY
DB AG 416.0113 v1.1
ot - A2Y2YV Nx1x0.91.41.8 (H115/H145) 14
: - A2Y2YB2Y nxIx09414-.8 (H15/H145) 15
- AJ2Y2YDB2Y nx1x09141.8 (H115/H145) rk600 16
w - A2YHBH nx1x09141.8 B2ca 17
DB AG 416.0114 v1.
L ot - A2Y2Yv-nx1x14 (H95) 18
: - A2Y2YB2Y nxix14-1.8 (H95) 19
- AJ2Y2YDB2Y nxix14 (H95) rk500 20
QO  osacawomsw Datasheets Of typical railway signaling cables
- A2Y(L2YV Nx4x0914 (H45) 21 yp y g g
U - A2Y(L2YB2Y nx4x0914 (H45) 2
- AJ2Y(L2YDB2Y nx4x0914 (H45) rk600/rk500 23 Electrostatic
Ll— - A2Y(DHBH nx4x09-14 B2ca 25 Cable type Specification Stranding Longl‘tudlnal M0|st.ure .shlelc.ll Metallic Outer
O DB AG 416.0113 v2.0 elements watertightness barrier induction armour sheath
- A2YOF(L)2YB2Y nx1x09-14-1.8 (H115/H145) 26 protection
G) DB AG 416.0114 v2.0
=4 -~ AF2YOF(L)2YDB2Y nxIx144.8 (H95) rk500 28 A2Y2YERY . -
Q FRANCE 4160113 V11
o TR ----
- ZPAU nx2x10-1.5mm?2 30
- 7ZPFU nx2x10mm?2 3] A-2YHBH B2ca cores Solid PE LSZH -

NF F 55-623 —
- K23 nx2x1.0-15mm2 32 A-2Y(L)2Yv quads Solid PE AL-PE tape

SPAIN A-2Y(L)2YB2Y quads Solid PE AL-PE tape
DB AG
ADIF 03.365.52.4 416011511
- EAPSP/EATST nxIx14mm 34 AJ-2Y(L)2YDB2Y DI VL
- EAPSP/EATST nx4x0944mm 35
- EAPSSP/EATSST nxix14mm 36 A-2Y(L)HBH B2ca quads Solid PE

- EAPSSP/EATSST nx4x0914mm 37 - --

- EAPSSP-8 nx1x14mm 38

- CCPSSP/CCTSST nxIx14mm 40 DBAG alvanizec

- CCPSSP/CCTSST nx4x094.4mm 4 A2YOF(L2YB2Y | 4160113120 permittivity --
416011420 jelly

GREAT BRITAIN AJ-2YOF(L)2YDB2Y ---

BR 1932

- TWIN DATALINK (PE/LSZH) 44
NR PS ELP 27220

- A2YF(L2YAWA2Y/A2YF(LHAWAH nx2x09 45
BS 7870-8.2

- PE/PJF/PE/SWA/PVC nx2x0.8 (5kV < induced voltage <15kV) 46
- PE/PE/SWA/PVC nx2x0.8 (induced voltage < 5kV 47
BALISE

- A2Y(SR)H 1x2x09 50
- A2Y(L2Y(SR)2Y 1x2x1.02 51

- A2Y(L)2YB2Y 1x4x1.53 52
- A2YTF2Y(L)2YBY / A2YTF2Y(LHBH 1x2x14 53
- AJ2Y(ST)2YB2Y 1x2x14 54
- A-O2YSTR(L)2YB2Y 1x4x0.8 55

FIBER OPTIC CABLES

- A-DQEZNXSR)2Y 58
- A-DQEZN)2Y(SR)2Y 59
- A/I-DQEZN)H(SRIH CPR B2ca 60
- ADSS short span 61

- Notes 62-63
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DB AG 416.0113 v1.1 DB AG 416.0113 v1.1

CPe A2Y2Yv Nx1x0914-1.8 (H115/H145) A2Y2YB2Y nxIx091448 (HN5/H145) o
SR Unarmoured reinforced signal cables for signal Armoured signal cables for signal installations along SRR

installations along the railway tracks.

the railway tracks.

Construction Construction

Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)
In each layer, the insulation of the pilot In each layer, the insulation of the pilot
Color coding conductor has blue colour, the rest are Color coding conductor has blue colour, the rest are

natural coloured natural coloured

Stranding elements cores stranded in concentric layers Stranding elements cores stranded in concentric layers

Cable core wrapping plastic tapes Cable core wrapping plastic tapes

Outer Sheath black PE, reinforced Inner Sheath black PE
Temperature range Cables with 14 conductors and more have 2 diametrically opposite copper Temperature range Armouring ] layer (thickness O.ZfO.Bmm) or 2 layers )
monitoring cores of 0.5 mm with perforated grey PE insulation. (thickness = OTmm) of galvanized steel tape
Operation -40°C to +60°C Operation -40°C to +60°C Outer Sheath black PE
Installation -10°C to +60°C Installation 110°C to +60°C Cables with 14 conductors and more have 2 diametrically opposite copper

monitoring cores of 0.5 mm with perforated grey PE insulation.

*Upon request, armouring of galvanized steel tapes can be replaced with
corrugated soft steel tape - cable type A2Y2Y(SR)2Y.

Technical details (at 20°C)

Technical details (at 20°C)

Conductor diameter, nom mm 09 14 18 Conductor diameter, nom mm 09 14 18
Conductor resistance, max Ohm/km 289 19 7.2 Conductor resistance, max Ohm/km 289 19 7.2
Insulation resistance, min Mohm*km 10000 Insulation resistance, min Mohm*km 10000
IV!utL.la.I capacitam':e (800Hz), max AE/km 15 145 145 IV!utt'la'I capacitan?e (800Hz), max AFkm 15 145 145
*individual wires in cable core 120* 155* 155* *individual wires in cable core 120* 155* 155*
Dielectric strength test, 1 min Volts 2500 (AC50 H2) Dielectric strength test, 1 min Volts 2500 (AC 50 H2)
Conductor-conductor 3535 (DO) Conductor-conductor 3535 (DO)
Electrical characteristics for O.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 416.0113 specification. Electrical characteristics for O.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 416.0113 specification.
Cables physical characteristics Cables physical characteristics
Cable size Outer shgath thickness Cable outer diameter Cable weight Cable size Inner she:ath thickness | Outer shgath thickness Cable outer diameter Cable weight
(nominal) (mm) (calculated) (mm) (calculated) (kg/km) (nominal) (mm) (nominal) (mm) (calculated) (mm) (calculated) (kg/km)
4x1x0.9mm 20 81 80 4x1x0.9mm 13 12 98 125
7x1x0.9mm 20 90 105 7x1x0.9mm 13 12 109 160
10x1x0.9mm 20 104 135 10x1x0.9mm 13 12 123 195
14x1x0.9mm 20 1O 170 14x1x0.9mm 13 12 130 230
20x1x0.9mm 20 121 215 20x1x0.9mm 13 12 140 285
4x1x1.4mm 20 96 125 4x1x1.4mm 13 12 no 185
7x1x1.4mm 20 109 170 10x1x1.4mm 13 12 149 315
10x1x1.4mm 20 130 240 14x1x1.4mm 13 12 160 395
14x1x1.4mm 20 138 310 20x1x1.4mm 13 12 178 505
20x1x1.4mm 20 154 410 4x1x1.8mm 13 12 133 245
4x1x1.8mm 20 106 170 7x1x1.8mm 13 12 149 340
7x1x1.8mm 20 126 260 10x1x1.8mm 13 12 176 450
10x1x1.8mm 20 152 355 14x1x1.8mm 13 12 188 590
20x1x1.8mm 20 192 625 20x1x1.8mm 13 12 211 780

Other cable sizes available upon request. Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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DB AG 416.0113 v1.1 DB AG 416.0113 v1.1

(:(f@ AJ-2Y2YDB2Y nx1x09-14-1.8 (HNN5/H145) rke00 A-2YHBH nx1x0.9-14-1.8 B2ca (:(f@
T Armoured and screened signal cables for signal Highly flame-retardant railway signaling cables, S
—_— installations along the railway tracks with reduction factor suitable for installation on areas with high fire safety —_—
S @ requirements. requirements. Cables are fire retardant. _ @
Construction Construction
@ Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)
In each layer, the insulation of the pilot In each layer, the insulation of the pilot
Color coding conductor has blue colour, the rest are Color coding conductor has blue colour, the rest are

natural coloured

Stranding elements

cores stranded in concentric layers

natural coloured

Stranding elements

cores stranded in concentric layers

Cable core wrapping plastic tapes Bedding flame retardant material
Temperature range Inner Sheath black PE Inner Sheath LSZH sheath
Screening Copper wires . 2 layers of helically applied galvanized
Operation -40°C to +60°C : Armouring steel tape
Armourin 2 layers of galvanized steel tape
Installation 10°C to +60°C 2 of 05mm thickness Outer sheath LSZH sheath
Outer Sheath black PE CPR classification B2casladlal

Cables with 14 conductors and more have 2 diametrically opposite copper
monitoring cores of 0.5 mm with perforated grey PE insulation.

Cables with 14 conductors and more have 2 diametrically opposite copper
monitoring cores of 0.5 mm with perforated grey PE insulation

Technical details (at 20°C) Technical details (at 20°C)

Conductor diameter, nom mm 09 14 18 Conductor diameter, nom mm 09 14 18
@ Conductor resistance, max Ohm/km 289 no 72 Conductor resistance, max Ohm/km 289 19 72 @
Insulation resistance, min Mohm*km 10000 Insulation resistance, min Mohm*km 10000
Mutual capacitance (800Hz), max 115 145 145 Mutual capacitance (800Hz), max 15 145 145
P L nF/km Y PR L nF/km .
individual wires in cable core 120* 155 155* individual wires in cable core 120* 155 155*
Dielectric strength test, 1 min Volts 2500 (AC 50 H2) Dielectric strength test, 1 min Volts 2500 (AC 50 H2)
Conductor-conductor 3535 (DO) Conductor-conductor 3535 (DO)
Reduction factor rk 600 Electrical characteristics for 05 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160115 specification

Electrical characteristics for 0.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160113 specification.

Cables physical characteristics Cables physical characteristics

Cable size I":;?::::::h COF;E‘:;::WS o:;:;::;th C:::;:r:fr ((:‘a::lfuvlvaetig;t Cablessize Cable outer diameter (calculated) (mm) Cable weight (calculated) (kg/km)
(nominal) (mm) (No x diameten)* (nominal) (mm) (calculated) (mm) (kg/km) 4x1x0.9 145 335
4x1x0.9mm 13 9x09 12 139 380 10x1x1.4 197 630
7x1x0.9mm 13 11x09 12 154 455 20x1x1.4 26 910
10x1x0.9mm 13 14x09 12 161 495 10x1x1.8 08 865
12x1x0.9mm 13 14x09 12 164 535 20x1x1.8 266 1270
20x1x0.9mm 13 15x09 12 176 620 40x1x1.8 306 1855
4x1x1.4mm 13 1109 12 159 455 60x1x1.8 364 2505
7xix1.4mm 12 1309 12 170 o060 Other cable sizes available upon request.
10x1x1.4mm 13 16x09 12 187 675
14x1x1.4mm 13 18x09 12 203 795
20x1x1.4mm 13 19x09 12 212 915
4x1x1.8mm 13 10x09 12 170 540
7x1x1.8mm 13 16x09 12 185 690
10x1x1.8mm 13 18x09 12 212 855
20x1x1.8mm 13 21x09 12 260 1290

*The number and diameter of the copper wires may change but the value of reduction factor shall always be achieved.

Other cable sizes available upon request.
Cables with different reduction factor index (rk500, rk400) can also be offered upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications




Railway signaling cables

#» www.hellenic-cables.com #» www.hellenic-cables.com Railway signaling cables

DB AG 416.0114 v11
A-2Y2Yv nx1x14 (H95)

Unarmoured reinforced signal cables for signal
installations along the railway tracks.

DB AG 416.0114 v1.1
A2Y2YB2Y nxIXIA18 (H95)  p

Armoured signal cables for signal installations along the
railway tracks. —_—

Construction

Construction
Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)

In each layer, the insulation of the pilot
Color coding conductor has blue colour, the rest are
natural coloured

In each layer, the insulation of the pilot
Color coding conductor has blue colour, the rest are
natural coloured

Stranding elements cores stranded in concentric layers Stranding elements cores stranded in concentric layers
Cable core wrapping plastic tapes Cable core wrapping plastic tapes
Temperature range Outer Sheath black PE, reinforced Temperature range Inner Sheath black PE
, ;i ; . 1 layer (thickness 0.2-0.3mm) or 2 layers
) Cables with 14 conductors and more have 2 diametrically opposite copper )
Operation -40°C o +60°C monitoring cores of 0.5 mm with perforated grey PE insulation. Operation -40°C to +60°C Armouring (thickness = O1mm) of galvanized steel tape*
Installation 10°C to +60°C Installation 10°C to +60°C QLT Plack PE
Cables with 14 conductors and more have 2 diametrically opposite copper
monitoring cores of 0.5 mm with perforated grey PE insulation.
. . *Upon request, armouring of galvanized steel tapes can be replaced with
Technical details (at 20°C) corrugated soft steel tape - cable type A2Y2Y(SR)2Y.
Conductor diameter, nom mm 14 Technical details (at 20°C)
Conductor resistance, max Ohm/km 19 Conductor diameter, nom mm 14 18 @
Insulation resistance, min Mohm*km 10000 Conductor resistance, max Ohm/km 19 79
IV!utL'ua'I capac!tan(.:e e 12 nF/km 95* Insulation resistance, min Mohm*km 10000
*individual wires in cable core 105
i 95
Dielectric strength test, 1 min Volts 2500 (AC 50 H2) Ill!u(tjl.'la'ldcaplac!tanc.:e (8:3'0 e nF/km 182* .
Conductor-conductor 3535 (DO) S GG Or 105
) L o ) ) o Dielectric strength test, 1 min 2500 (AC 50 H2)
Electrical characteristics for 0.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160114 specification (L e GG T G Volts 3535 (D)
Electrical characteristics for O.5 mm monitoring cores are according to Table T of Appendix 2 of DB AG 4160114 specification.
Cables physical characteristics
Cable size Outer sheath thickness Cable outer diameter Cable weight
(nominal) (mm) (calculated) (mm) (calculated) (kg/km) Cables physical characteristics
7xix1.4mm 20 125 200 D, Inner sheath thickness | Outer sheath thickness | Cable outer diameter Cable weight
10x1x1.4mm 20 151 270 (nominal) (mm) (nominal) (mm) (calculated) (mm) (calculated) (kg/km)
20x1x1.4mm 20 182 465 7x1x1.4mm 13 12 145 275
10x1x1.4mm 13 12 171 360
Other cable sizes and different conductor diameters available upon request. QAR
20x1x1.4mm 13 12 204 600
40x1x1.4mm 13 13 263 1035
10x1x1.8mm 13 12 200 540
30x1x1.8mm 13 13 293 1260

Other cable sizes and different conductor diameters available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications




Railway signaling cables x www.hellenic-cables.com x www.hellenic-cables.com Railway signaling cables

DB AG 416.0114 v1.1
AJ-2Y2YDB2Y nxix14 (H95) rk500

Armoured and screened signal cables for signal installations
along the railway tracks with reduction factor rk500.

DB AG 416.0115 v1.1
A2Y(L)2Yv Nx4x09-14 (H45)

Unarmoured reinforced quad signal cables for signal
installations along the railway tracks.

Construction Construction
@ Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)
In each layer, the insulation of the pilot Identificati Insulation of each conductor natural, ring
Color coding conductor has blue colour, the rest are Spcstey marking according to DB AG 4160116
natural coloured - -
- : : In each layer, the pilot quad is wrapped by oA 6
Stranding elements cores stranded in concentric layers Color coding blue wrapping tape, the rest are wrapped by 0' 3

Cable core wrapping plastic tapes natural colored tapes
Inner Sheath black PE Temperature range Stranding elements Quads stranded in concentric layers
Temperature range Screening Copper wires Cable core wrapping plastic tapes
i - 10| 10|
S PR — 2 layers of galvanized steel tape Operation A0Cloreoc Moisture barrier AL-PE tape neontect vgzh tinned copper
eration -40°C to +60° ; rain wire 04mm
i or05mm thickness Installation 10°C to +60°C :

Installation 10°C to +60°C Outer Sheath black PE Outer Sheath black PE, reinforced

Cables with 7 quads and more have 2 diametrically opposite copper
monitoring cores of 0.5 mm with perforated grey PE insulation.

Cables with 14 conductors and more have 2 diametrically opposite copper
monitoring cores of 0.5 mm with perforated grey PE insulation.

Technical details (at 20°C)
Technical details (at 20°C)

Conductor diameter, nom mm 09 14
@ Conductor diameter, nom mm 14 Conductor loop resistance, max Ohm/km 566 234
Conductor resistance, max Ohm/km no Insulation resistance, min Mohm*km 10000
Insulation resistance, min Mohm*km 10000 Mutual capacitance (800Hz), max nF/km 45
- *individual wires in cable core 52*%
ﬂ:g:sll(;::;ﬁ::::f:éggg I-(I::,)r,:mx nF/km 122* Capacitance Unbalance at 800 Hz, max. (pF/500m)
k1 -100%/50% of all values F/500m 650/150 650
Dielectric strength test, 1 min Volts 2500 (AC 50 H2) k9-12 -100%/50% of all values P 500/150 500
Conductor-conductor 3535 (DC) el-2, eal/2 - 100% of values 1300 1300
. Dielectric Strength at 50Hz, 1 min
Reduction fact k500
eduction factor ' Conductor - Conductor Volts 2500 (AC 50 H2)
Electrical characteristics for 0.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160114 specification. Conductor - shield 3535 (0O
Attenuation at 90kHz, max Ohm 33 26
FEXT at 90kHz, min (100%/80% of values) dB 58/62 33

Cables physical characteristics Electrical characteristics for 0.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160115 specification.

Inner sheath Copper wires Outer sheath Cable outer Cable weight
Cablessize thickness screen thickness diameter (calculated) Cables physical characteristics
(nominal) (mm) (No x diameter)* (nominal) (mm) (calculated) (mm) (kg/km)
; AL-PE tape thickness Outer sheath thickness Cable outer diameter Cable weight
LESRS I T 13 2909 12 178 680 Cable size (mm) (nominal) (mm) (calculated) (mm) (calculated) (kg/km)
14x1x1.4mm 13 37x09 12 215 955 3x4x0.9mm 015+005 20 136 195
20x1x1.4mm 13 41x09 12 245 170 5x4x0.9mm 015+005 20 160 270
30x1x1.4mm 13 46x09 13 270 1440 7x4x0.9mm 015+005 20 183 350
10x4x0.9mm 015+005 20 223 470
50x1x1.4mm 13 31x1.2 13 338 2090 14x4x0.9mm 015:005 20 a1 600
* The number and diameter of the copper wires may change but the value of reduction factor shall always be achieved. 20x4x0.9mm 015+005 20 273 800
1x4x1.4mm 015+005 20 116 155
Other cable sizes available upon request. 2x4x1.4mm 015+005 20 158 255
Cables with different reduction factor index (rk500, rk400) can also be offered upon request. 3x4x1.4mm 015+005 20 182 340
5x4x1.4mm 015+005 20 221 505
7x4x1.4mm 015+005 20 239 660
10x4x1.4mm 015+005 20 291 900
14x4x1.4mm 015+005 2.2 319 1205
20x4x1.4mm 015+005 2.2 373 1655

Other cable sizes and different conductor diameters available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications




Railway signaling cables x www.hellenic-cables.com x www.hellenic-cables.com Railway signaling cables

DB AG 416.0115 v1.1 DB AG 416.0115 v1.1

C(f@ A2Y(L)2YB2Y nx4x0.9-14 (H45) AJ2Y(L2YDB2Y nx4x09-14 (H45) rke00/rk500 (:(f@
oo Armoured quad signal cables for signal installations along Screened and armoured quad signal cables for signal oo
—_— the railway tracks. installations along the railway tracks. T
= . =
:( . Construction :( B
Conductor Class 1, soft annealed, solid copper Construction
Insulation solid polyethylene (PE) Conductor Class 1, soft annealed, solid copper @
. Insulation of each conductor natural, ring N -
Identification _ _ Insulation solid polyethylene (PE)
marking according to DB AG 4160116 : .
In each layer, the pilot quad is wrapped by Identification Insulation of each conductor natural, ring
Color coding blue wrapping tape, the rest are wrapped by marking according to DB AG 4160116
oA 6 natural colored tapes In each layer, the pilot quad is wrapped by blue oA 6
O’ ) Stranding elements Quads stranded in concentric layers Color coding wrapping tape, the rest are wrapped by natural 0' ,
&I Cable core wrapping plastic tapes colored tapes '&4
Moisture barrier AL-PE tape Wgrg%ﬂ\ii?; V(;/Zf;ntri;med copper Temperature range Stranding elements Quads stranded in concentric layers
- Cable core filling plastic tapes
Temperature range Inner Sheath black PE Operation LOC 16 460°C - — -
P T 1 layer (thickness 0.2-0.3mm) or 2 layers Moisture barrier AL-PE tape in Contgct \gih tinned copper drain
Operation -40°C to +60°C 9 (thickness = O1mm) of galvanized steel tape* Installation 10°C to +60°C wire bamm
Outer Sheath black PE Inner Sheath black PE
Installation -10°C to +60°C S N c -
Cables with 7 quads and more have 2 diametrically opposite copper greening OPper wires
monitoring cores of 0.5 mm with perforated grey PE insulation. A . 2 layers of galvanized steel tape
rmouring )
*Upon request, armouring of galvanized steel tapes can be replaced with of O5mm thickness
. . corrugated soft steel tape - cable type A2Y2Y(SR)2Y.
Technical details (at 20°C) g v w Outer Sheath black PE
el G AR (e mm 09 14 Cables with 7 quads and more have 2 diametrically opposite copper
2 : . monitoring cores of 0.5 mm with perforated grey PE insulation.
Conductor resistance, max Ohm/km 566 234
Insulation resistance, min Mohm*km 10000
Mutual capacitance (800Hz), max 45 Technical details (at 20°C)
PP L nF/km "
individual wires in cable core 52
Capacitance Unbalance at 800 Hz, max. (pF/500m) Conductor diameter, nom mm 0% 14
k1 -100%/50% of all values F/500m 650/150 650 )
K912 -100%/50% of all values p 500/150 500 Conductor resistance, max Ohm/km 566 234
el-2, eal/2 - 100% of values 1300 1300 Insulation resistance, min Mohm*km 10000
Dielectric Strength at 50Hz, 1 min =
Conductor - Conductor Volts 2500 (AC 50 H2) L T PR B L R AF/km o
Conductor - shield 3535 (DC) individual wires in cable core 52
Attenuation at 90kHz. max ohm 33 26 Capacitance Unbalance at 800 Hz, max. (pF/500m)
- ' : k1 -100%/50% of all values 650/150 650
FEXT at 90kHz, min (100%/80% of values) dB 58/62 33 k912 -100%/50% of all values PF/500m 500/150 500
Electrical characteristics for 0.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160115 specification. el-2, eal/2 - 100% of values 1300 1300
Dielectric Strength at 50Hz, 1 min
Conductor - Conductor Volts 2500 (AC 50 H2)
Cables physical characteristics Conductor - shield 3535 (DC)
AL-PE tape Inner sheath Outer sheath Cable outer Cable weight AltenuationiatSOKEzInaK onm 33 26
Cable size thickness thickness thickness diameter (calculated) FEXT at 90kHz, min (100%/80% of values) dB 58/62 33
(mm) (nominal) (mm) (nominal) (mm) (calculated) (mm) (kg/km)
1x4x0.9mm 015+005 13 12 119 165 Reduction factor rk 600 or rk 500
SXAX0- AT 015+005 13 12 16/ 290 Electrical characteristics for 0.5 mm monitoring cores are according to Table 1 of Appendix 2 of DB AG 4160115 specification.
5x4x0.9mm 015+005 13 12 191 415
7x4x0.9mm 015+005 13 12 206 495
10x4x0.9mm 015+005 13 12 2438 650
20x4x0.9mm 015+005 13 12 297 1020
1x4x1.4mm 015+005 13 12 135 230
2x4x1.4mm 015+005 13 12 195 405
3x4x1.4mm 015+005 13 12 204 485
5x4x1.4mm 015+005 13 12 238 685
7x4x1.4mm 015+005 13 12 258 850
10x4x1.4mm 015+005 13 12 319 170
20x4x1.4mm 015+005 13 12 388 1955

Other cable sizes and different conductor diameters available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications




Railway signaling cables

x www.hellenic-cables.com x www.hellenic-cables.com Railway signaling cables

DB AG 416.0115 v1.1
A2Y(DHBH nx4x0914 B2ca

Railway signaling cables for transmission of low

B Cables physical characteristics

. . Outer sheath Cable outer . frequency signals through symmetrical circuits. -
AL-PE tape Inner sheath Copper wires . " Cable weight .
:@: Cable size thickness thickness sceen ::::HI:':::; (c(::: lett::ﬂ (calculated) Cables are fire retardant. :@
(nominal) (mm) | (nominal) (mm) | (No x diameter)* (kg/km) .
(mm) (mm) Construction
@ rk 600 Conductor Class 1, soft annealed, solid copper
1x4x0.9mm 015+005 13 13x09 12 153 445 Ljs=uoy solid polyethylene (PE)
e Insulation of each conductor natural, ring
3x4x0.9mm 015+005 13 16 x 09 12 201 670 Identification marking according to DB AG 4160716
5x4x0.9mm 015+005 13 18x09 12 224 815 In each layer, the pilot quad is wrapped by
¥ X " . q 0 6
0 Color coding blue wrapping tape, the rest are wrapped by
2 ; E' ' 7x4x0.9mm 015+005 13 19%x 09 12 237 915 natural colored tapes 2 ; Ef ;'
10x4x0.9mm 015+005 13 21x 09 12 275 n35 Stranding elements Quads stranded in concentric layers
1x4x1.4mm 015+005 13 16X 09 12 171 540 Bedding Flame retardant material
3x4x1.4mm 015+005 13 2109 12 241 910 Moisture barrier ALPE tapein Cﬁi”réagt m‘% tinned copper
5x4x1.4mm 015+0.05 13 25x 09 12 272 170 Inner Sheath LSZH sheath
7x4x1.4mm 015+005 13 27 x09 13 295 1380 Armouring 2 layers of helically applied galvanized steel
tape
10x4x1.4mm 015+005 13 35% 09 13 359 1830 Outer Sheath - @
uter Shea shea
rk500 CPR classification B2casladlal
1x4x0.9mm 015+005 13 2% 09 12 152 480 Cables with 7 quads and more have 2 diametrically opposite copper
) : . i i : i monitoring cores of 0.5 mm with perforated grey PE insulation
3x4x0.9mm 015+005 13 28x09 12 201 710 Technical details (at 20°C)
5x4x0.9mm 015+005 13 31x09 12 223 860 Conductor diameter. nom o 09 14
sl 015005 13 Hx09 12 27 o7 Conductor resistance, max Ohm/km 566 234
10x4x0.9mm 015+005 13 44 x 09 12 274 1225 Insulation resistance, min Mohrmkrm 10000
20x4x0.9mm 015+005 13 54 x 09 13 333 1740 Mutual capacitance (800Hz), max ke 45
1x4x1.4mm 015+005 13 22%09 12 7 570 for 1,2 and 3 quads cables and for central quads 52
Capacitance Unbalance at 800 Hz, max. (pF/500m)
3x4x1.4mm 015+005 13 36x09 12 241 985 k1 F/500m 650
k9-12 P 500
5x4x1.4mm 015+005 13 43x09 12 272 1265 e1-2, eal/2 1300
7x4x1.4mm 015+005 13 20x14 13 305 1525 Dielectric Strength at50Hz, 1 min Volts 2500 (AC 50 H2)
Conductor - Conductor 3535 (DC)
10x4x1.4mm 015+005 13 23x14 13 352 1920 Attenuation at 90kHz, max dB/km 33 56
AL O15+005 > 40x12 15 445 3015 Far-end crosstalk (ELFEXT) at 90kHz, min dB/km 58 3

* The number and diameter of the copper wires may change but the value of reduction factor shall always be achieved. Electrical characteristics for 0.5 mm monitoring cores are according to Table 1of Appendix 2 of DB AG 4160115 specification

Other cable sizes and different conductor diameters available upon request.
Cables with different reduction factor index (rk400) can also be offered upon request.

Cables physical characteristics

Cable size PE-AL-PE tape thickness Cable outer diameter Cable weight
(nominal) (mm) (calculated) (mm) (calculated) (kg/km)

1x4x0.9 015-004 14.2 290
1x4x1.4 015+005 163 380
2x4x1.4 015+005 234 650
3x4x1.4 015+005 242 735
4x4x1.4 015+005 264 885
5x4x1.4 015+005 285 1040
7x4x1.4 015+005 305 1220

10x4x1.4 015+005 355 1660

20x4x1.4 015+005 445 2740

Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications




Railway signaling cables x www.hellenic-cables.com x www.hellenic-cables.com Railway signaling cables

DB AG 416.0113 v2.0
A2YOF(L2YB2Y nx1x0914-1.8 (H115/H145)

Armoured jelly-filled signal cables for signal installations
along the railway tracks.

DB AG 416.0113 v2.0
AJ2YOF(L)2YDB2Y nx1x09141.8 (H115/H145) k600

Armoured and screened jelly-filled signal cables for signal
installations along the railway tracks with reduction factor

requirements. __B&

W o e

Construction Construction
Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper @
Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)
In each layer, the insulation of the pilot In each layer, the insulation of the pilot
Color coding conductor has blue colour, the rest are Color coding conductor has blue colour, the rest are

natural coloured natural coloured

Stranding elements cores stranded in concentric layers Stranding elements cores stranded in concentric layers ¢ 0 ¢

Cable core filling

Low-permittivity jelly filling compound

Cable corefilling

Low-permittivity jelly filling compound

Temperature range Moisture barrier PE-AL-PE tape Temperature range Moisture barrier PE-AL-PE tape
Inner Sheath black PE Inner Sheath black PE
O ti -40°C to +60°C O ti -40°C to +60°C
peration © Armouring 1layer (thickness 0.2-0.3mm) or 2 layers peration © Screening Copper wires
Installation -10°C to +60°C (thickness = Omm) of galvanized steel tape Installation -10°C to +60°C Armourin 2 layers of galvanized steel tape
Outer Sheath black PE 9 of 0.5mm thickness
*Upon request, armouring of galvanized steel tapes can be replaced with Outer Sheath black PE
corrugated soft steel tape - cable type A2YOF(L)2Y(SR)2Y.
Technical details (at 20°C) Technical details (at 20°C)
Conductor diameter, nom mm 09 14 18 Conductor diameter, nom mm 09 14 18
@ Conductor resistance, max Ohm/km 289 no 72 Conductor resistance, max Ohm/km 289 19 72 @
Insulation resistance, min Mohm*km 1500 Insulation resistance, min Mohm*km 1500
Mutual capacitance (800Hz), max F/km 115 145 145 Mutual capacitance (800Hz), max AF/km 115 145 145
*individual wires in cable core 120* 155* 155* *individual wires in cable core 120* 155* 155*
Dielectric strength test, 1 min Volts 2500 (AC 50 H2) Dielectric strength test, 1 min
Conductor-conductor 3535 (DO) Conductor-conductor Volts 2500 (AC 50 H2)
Conductor-screen 3535 (DC)
Reduction factor rk 600
Cables physical characteristics
PE-AL-PE tape Inner sheath Outer sheath Cable outer Cable weight X L.
Cable size thickness thickness thickness diameter (calculated) Cables physical characteristics
(nominal) (mm) (nominal) (mm) (nominal) (mm) (calculated) (mm) (kg/km)

Inner sheath Copper wires Outer sheath Cable outer Cable weight
4x1x0.9mm 00450150045 13 12 128 185 Cable size thickness screen thickness diameter (calculated)
7x1x0.9mm 0045-015-0045 13 12 138 230 (nominal) (mm) (No x diameten)* (nominal) (mm) (calculated) (mm) (kg/km)

10x1x0.9mm 0045-015-0045 13 12 155 285 10x1x0.9mm 13 16x09 12 188 610
14x1x0.9mm 0.045-015-0045 13 12 165 305 20x1x0.9mm 13 16x09 12 211 750
20x1x0.9mm 0045-015-0045 13 12 175 385 30x1x0.9mm 13 18x09 12 230 895
4x1x1.4mm 0045-015-0045 13 12 140 240 50x1x0.9mm 13 20x09 12 265 190
7x1x1.4mm 0045-015-0045 13 12 156 325 10x1x1.4mm 13 16x09 12 216 785
10x1x1.4mm 0045-015-0045 13 12 179 420 20x1x1.4mm 13 22x09 12 248 1085
14x1x1.4mm 0045-015-0045 13 12 191 505 30x1x1.4mm 13 22x09 12 275 1340
20x1x1.4mm 0045-015-0045 13 12 209 635 50x1x1.4mm 13 27x09 13 3RN4 1860
4x1x1.8mm 0045-015-0045 13 12 160 305 10x1x1.8mm 13 21x09 12 242 1000
20x1x1.8mm 0045-015-0045 13 12 250 890 20x1x1.8mm 13 24x09 12 283 1415
40x1x1.8mm 0045-015-0045 13 13 320 1565 30x1x1.8mm 13 28x09 13 317 1825
Other cable sizes available upon request. 50x1x1.8mm 15 32x09 13 380 2625

Technical parameters are subject to modifications

* The number and diameter of the copper wires may change but the value of reduction factor shall always be achieved.

Other cable sizes available upon request.
Cables with different reduction factor index (rk500, rk400) can also be offered upon request.

Technical parameters are subject to modifications




Railway signaling cables

x www.hellenic-cables.com x www.hellenic-cables.com Railway signaling cables

DB AG 416.0114 v2.0
AJ-2YOF(L)2YDB2Y nx1x14.8 (H95) rk500

Armoured and screened jelly-filled signal cables for signal
installations along the railway tracks with reduction factor
requirements.

FRANCE

Construction
Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE)
in cach oyer.the nsultion of the piot Datasheets of typical railway signaling cables
Color coding conductor has blue colour, the rest are
natural coloured
Stranding elements cores stranded in concentric layers . X EIeCt!‘OStat'c .
— — Cabletype | Specification Stranding Insulation Moisture Inner shield / Metallic Outer
Cable core filling Low-permittivity jelly filling compound yp P! elements barrier sheath induction armour sheath
Temperature range Moisture barrier PE-AL-PE tape protection
Inner Sheath black PE Corrugated alvanized
Operation -40°C to +60°C - - ZPAU SNCF CT 445 pairs Solid PE - PE 9 9 PVC
Screening Copper wires copper tape steel tapes
Installation -10°C to +60°C . 2 layers of galvanized steel tape ) ) galvanized
Armouring of O5mm thickness ZPFU SNCF CT 445 pairs Solid PE - PE steel tapes PVC
Outer Sheath black PE ;
alvanized
K23 NF F 55-623 pairs Solid PE AL-PE tape LSZH 9 LSZH
steel tapes
Technical details (at 20°C)
Conductor diameter, nom mm 14 18
@ Conductor resistance, max Ohm/km no 72
Insulation resistance, min Mohm*km 1500
Mutual capacitance (800Hz), max nF/km 95
Dielectric strength test, 1 min
Conductor-conductor \Volts 2500 (AC 50 H2)
Conductor-screen 3535 (DC)
Reduction factor rk 500
Cables physical characteristics
Inner sheath Copper wires Outer sheath Cable outer Cable weight
Cable size thickness screen thickness diameter (calculated)
(nominal) (mm) (No x diameter)* (nominal) (mm) (calculated) (mm) (kg/km)
10x1x1.4mm 13 42x09 12 244 1035
20x1x1.4mm 13 45x09 12 283 1360
30x1x1.4mm 13 54x09 13 319 1720
10x1x1.8mm 13 42x09 12 280 1290
20x1x1.8mm 13 54x09 13 334 1840
30x1x1.8mm 15 34x12 13 387 2415

* The number and diameter of the copper wires may change but the value of reduction factor shall always be achieved.

Other cable sizes available upon request.
Cables with different reduction factor index (r6500, rk400) can also be offered upon request.

Technical parameters are subject to modifications




Railway signaling cables

» www.hellenic-cables.com = www.hellenic-cables.com

Railway signaling cables

SNCF CT 445
ZPAU nx2x10-1.5mm2

Armoured and screened cables for installation
in intercity railways electrified at 25kV AC.

SNCF CT 445
ZPFUNX10mm2 5z

Armoured cables for installation in
intercity railways electrified at 25kV AC.

__B B
Construction Construction
@ Conductor Class 1. soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
nsutation solid polyethylene (PE) Insulation solid polyethylene (PE)
e Insulation of each conductor according to
Identification

Inner Sheath black PE
X Inner Sheath black PE
Temperature range Electromagnetic screen corrugated copper tape Temperature range
Bedding plastic tapes Bedding plastic tapes
i - o] 10, i - 10, 10, . N
Operation Aoctomoc Armouring 2 layers of galvanized steel tape Operation Aoclomoe Armouring 2 lavers of galvanized steel tape
@** Installation -20°C to +50°C Outer Sheath black PVC Installation -20°C to +50°C Outer Sheath black PVC *x

*kKk

® ®

Technical details (at 20°C)

table 4 of SNCF CT 445

Stranding elements

Pairs stranded in concentric layers
(2 pairs cable in star quad formation)

*available also in ZPAU/SH version (LSZH inner-outer sheath).

**7ZPAU: cable complying with IEC 60332-12 & NF C 32070 Cat C2.
***7PAU-SH: cable complying with IEC 60332-324 Cat C, IEC 60754, IEC 61034.

Identification

Insulation of each conductor according to
table 4 of SNCF CT 445

Stranding elements

Pairs stranded in concentric layers
(2 pairs cable in star quad formation)

Technical details (at 20°C)

*available also in ZPFU/SH version (LSZH inner-outer sheath).

**ZPFU: cable complying with IEC 60332-1.2 & NF C 32070 Cat C2.

***ZPFU-SH: cable complying with IEC 60332-3-24 Cat C, IEC 60754, IEC 61034.

@

Hk Kk

® ®

Conductor cross section, nom mm2 10 15
Conductor cross section, nom mm2 10
Conductor resistance, max Ohm/km 181 19
Conductor resistance, max Ohm/km 181
Insulation resistance, min Mohm*km 5000
Insulation resistance, min Mohm*km 5000
Mutual capacitance (800Hz), max nF/km 55
Mutual capacitance (800Hz), max nF/km 55
Capacitance unbalance (800Hz), max
-2 pairs cables PF/500m 300 300 Capacitance unbalance (800Hz), max
- all other sizes 200 200 - 2 pairs cables pF/500m 300
- all other sizes 200
. Complying with the limits of table 26 of SNCF
Reduction factor CT 445 spedification Operating voltage (Vo/V) Volts 450/750
Operating voltage (Vo/V) Volts 450/750 Dielectric strength test, 3 min
- Conductor-conductor Volts DC 4500
Dielectric strength test, 3 min - Conductor-screen 4500
- Conductor-conductor Volts DC 4500
- Conductor-screen 4500
Cables physical characteristics
Cables physical characteristics Inner sheath thickness | Outer sheath thickness | Cable outer diameter Cable weight
Cable size (min average.) (min average.) (calculated) (calculated)
Inner sheath thickness | Outer sheath thickness Cable outer diameter Cable weight (mm) (mm) (mm) (kg/km)
Cable size (min average.) (min average.) (calculated) (calculated)
1x2ximm2 10 15 137 295 2x2x1mm2 10 15 126 240
2x2x1mm2 10 15 146 345 4x2x1mm2 10 15 163 365
4x2xImm2 10 15 176 460 7x2x1mm2 10 15 201 645
14x2x1mm2 12 17 269 195 14x2x1mm2 12 16 259 1060
28x2x1mm2 12 20 350 1860 21x2x1mm2 12 17 293 1300
56x2xImm2 13 22 450 3020 ip b I 12 20 30 1860
4x2x1.5mm2 10 15 213 790 Other cable sizes available upon request.
7x2x1.5mm2 10 16 235 960
28x2x1.5mm2 12 22 401 2400

Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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5y
Loy

NF F 55-623
K23 nx2x1.0-15mm?2

Armoured LSZH cables used for transmission
of low frequency signals, suitable for installation in

SPAIN

€ cable conduits or ducts.
----- Construction
Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE)
Datasheets of typical railway signaling cables

according to NF F 55-623

Cables physical characteristics

Inner sheath thickness | Outer sheath thickness Cable outer diameter Cable weight
Cable size (min at any point) (min average.) (calculated) (calculated)
(mm) (mm) (mm) (kg/km)
2x2x1mm 10 10 16 250
8x2x1mm 10 14 185 525
56x2x1mm 10 18 383 1905
2x2x1.2mm 10 12 135 310
4x2x1.2mm 10 12 17.2 465
14x2x1.2mm 10 14 234 865
28x2x1.2mm 10 16 307 1415

Other cable sizes available upon request.

Technical parameters are subject to modifications

Stranding elements Quads stranded in concentric layers A N
9 (1 & 4 pairs cable in pair formation) . . EIect!'ostatlc . . Optional
’ s - - Cabletype | Specification Stranding e Moisture shield / Inner Metallic | Supporting | Outer | cabletype
&I Moisture Barrier AL-PE tape in contact with copper drain wire elements barrier induction | sheath armour element | sheath | withLSZH
Inner Sheath black LSZH piotechion ZIETID
, ) L corrugated
Bedding plastic tape EAPSP | ET 033650524 | coes | SoidPE | ' tAL o PE soft PE | EATST
Armouring 2 layers of galvanized steel tape ape steel tape
Outer Sheath black LSZH PE- AL - PE corrugated
] ] EAPSP | ET.033650524 | quads Solid PE PE soft PE EATST
**cable complying with IEC 60332-12, IEC 60332-324 Cat C, IEC 60754, IEC 61034. tape steel tape
EAPSSP | ET.033650524 | cores soidpe | TECAL-PE pp | Galvanized PE | EATSST
tape steel tapes
) PE-AL-PE galvanized
Technical details (at 20°C) EAPSSP | ET.033650524 | quads Solid PE tape PE steel tapes PE EATSST
@ Conductor cross section, nom mm 10 12 EAPSSP-8 | ET033650524 | cores | soiape | 0 2L PE | S | e | e
Conductor resistance, max Ohm/km 2306 1602 PE-AL-PE galvanized | steel wires
T e Mohrmkim 5000 EAPSSP-8 | ET.033650524 |  quads Solid PE tape PE steel tapes ope PE
Mutual capacitance (800Hz), max ET 033650524 cores .
-1pair cable AE/km 67 CCPSSP Solid PE corrugated | | galvanized PE | ccTssT
- 4 pairs cable 62 ET 033650524 | quads copper tape steel tapes
- All other cables 575
Capacitance unbalance (800Hz), max
- within quad (95%/100% of values) pF/500m 260/435
- between adjacent quads or pairs (95%/100% of values) 130/220
Dielectric strength test, 1 min
- Conductor-conductor pF/500m 3000
- Conductor-screen 1500




Railway signaling cables

x www.hellenic-cables.com x www.hellenic-cables.com Railway signaling cables

ADIF 03.365.52.4
EAPSP/EATST nx1x14mm

Railway signaling cables, with dry cable core, stranded
insulated conductors, for installation in railway control
centers and surveillance systems.

ADIF 03.365.52.4
EAPSP/EATST nx4x0914mm

Railway signaling cables, with dry cable core, quads of
insulated conductors stranded together, for installation in
railway control centers and surveillance systems. _ @

Construction

ADIF specification color coding

Stranding elements

Conductors stranded in concentric layers

Cable core wrapping

Non-hygroscopic tapes

Construction

Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)
Identification Insulation of each conductor according Identification Insulation of each conductor according

ADIF specification color coding

Stranding elements

Quads stranded in concentric layers

Cable core wrapping

Non-hygroscopic tapes

Moisture barrier PE-AL-PE tape Moisture barrier PE-AL-PE tape
black PE (EAPSP) black PE (EAPSP)
Inner Sheath black LSZH (EATST) Inner Sheath black LSZH (EATST)
Armouring Soft corrugated laminated steel tape Armouring Soft corrugated laminated steel tape
Outer Sheath black PE (EAPSP) Outer Sheath black PE (EAPSP)

black LSZH (EATST)

*cable type EAPSP-R also available (jelly filled cable core and PE sheaths).

**EATST cables compliant with IEC 60332-3-24 Cat C, IEC 60754 & IEC 61034,

Technical details (at 20°C)

black LSZH (EATST)

*cable type EAPSP-R also available (jelly filled cable core and PE sheaths).
*EATST cables compliant with IEC 60332-324 Cat C, IEC 60754 & IEC 61034.

Kk *ok
@ Conductor diameter, nom mm 09 14 @
Technical details (at 20°C) Conductor resistance,
N Average value Ohm/km 275+1 112+05
Conductor diameter, nom mm 14 VR vE S 290 19
Conductor resistance, Resistance unbalance
Average value Ohm/km 112405 Average value % 1% 1%
Max value 19 Max individual value 2% 2%
Insulation resistance, min Mohm*km 35000 Insulation resistance, min Mohm*km 35000
Dielectric strength test 10 sec Mutual capacitance, max nF/km 45 48
- Conductor-conductor Volts DC 3000 Capacitance unbalance,
- Conductor-screen olts 3500 Between pairs pF/460m 250
- Metallic screen - metallic armour 2800 Between pairs and earth 1200
Attenuation, max
“At1Oksz pFA60M A 065
Cables physical characteristics - At 30kHz 21 13
Dielectric strength test 10 sec
Inner sheath Outer sheath Cable outer EAPSP Cable EATST Cable - Conductor-conductor 3000
Cable size thickness thickness diameter weight weight N Gondiictorecreen Volts DC 3500
(nominal) (nominal) (calculated) (calculated) (calculated) - Metallic screen - metallic armour 2800
(mm) (mm) (mm) (kg/km) (kg/km)
AxixlAmm 4 2 a7 20 295 Cables physical characteristics
7x1x1.4mm 14 12 155 290 370 '"t'::cr::::sth O:‘;fc’ks:::st" Cable outer EAPSP Cable EATST Cable
9x1x1.4mm 14 12 171 345 440 Cable size (nominal) (nominal) dlameter weloht et
2xixl dmm ” I o 0 00 EAPSP/EATST EAPSP/EATST (calculated) (calculated) (calculated)
: ‘ : - (mm) (mm) (mm) (kg/km) (kg/km)
19x1x1.4mm 14 12 201 545 665
1x4x0.9mm 13114 1412 14.3 215 260
27x1x1.4mm 14 13 229 715 845 3x4x0.9mm 13/14 14/12 195 360 435
37x1x1.4mm 14 13 249 900 1045 5x4x0.9mm 1314 14/13 223 475 580
48x1x1.4mm 14 14 277 1125 1290 7x4x0.9mm 13/14 1413 237 555 670
6IxIxl.Amm 4 12 257 1365 1550 10x4x0.9mm 1314 14114 275 710 855
14x4x0.9mm 1414 16/14 302 890 1050
The minimum average value of inner and outer sheath thickness is 80% of the nominal value,
while the minimum at any point sheath thickness is 70% of the nominal value. 1x4x1.4mm 13/14 14/12 170 300 365
Other cable sizes available upon request. 3x4x1.4mm 1314 14/13 252 575 705
5x4x1.4mm 14114 1614 295 825 995
7x4x1.4mm 1414 16/15 320 1020 1180
10x4x1.4mm 14/15 16/17 365 1335 1565
14x4x1.4mm 15/16 16/18 M5 1705 2040

The minimum average value of inner and outer sheath thickness is 80% of the nominal value,
while the minimum at any point sheath thickness is 70% of the nominal value.

Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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Railway signaling cables

ADIF 03.365.52.4
EAPSSP/EATSST nx1x14mm

ADIF 03.365.52.4
EAPSSP/EATSST nx4x0914mm

AT,
= <, o
4;""' *"f._ Railway signaling cables, with dry cable core, stranded Railway signaling cables, with dry cable core, quads of T

5 "5 insulated conductors, for installation in railway control insulated conductors stranded together, for installation in —_—
;.' centers and surveillance systems. railway control centers and surveillance systems. @
o N
: Construction Construction
v .
a Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper

\:!.’ T solid polyethylene (PE) Insulation solid polyethylene (PE)

Identification

Insulation of each conductor according
ADIF specification color coding

Stranding elements

Conductors stranded in concentric layers

Cable core wrapping

Non-hygroscopic tapes

Moisture barrier

PE-AL-PE tape

Identification

Insulation of each conductor according
ADIF specification color coding

Stranding elements

Quads stranded in concentric layers

Cable core wrapping

Non-hygroscopic tapes

Moisture barrier

PE-AL-PE tape

black PE (EAPSSP)

black PE (EAPSSP) Inner Sheath black LSZH (EATSST)
Inner Sheath black LSZH (EATSST)
ac Armourin 2 layers of galvanized steel tapes of
Armouring 2 layers of galvanized steel tapes of 9 0.2-0.3mm thickness
0.2-03mm thickness Outer Sheath black PE (EAPSSP)
black LSZH (EATSST)
Outer Sheath black PE (EAPSSP)

black LSZH (EATSST)

*EATSST cables compliant with IEC 60332-3-24 Cat C, IEC 60754 & IEC 61034

Technical details (at 20°C)

*EATSST cables compliant with IEC 60332-3-24 Cat C, IEC 60754 & IEC 61034

* *
@ Technical details (at 20°C) Conductor diameter, nom mm 09 14 @
Conductor di t 14 Conductor resistance,

(e (e EIF ( EITELED (MIEITY mm : Average value Ohm/km 27541 1n.2+05
Conductor resistance, Max value 290 119
Average value Ohm/km Nn2+05 Resistance unbalance
Max value 19 Average value % 1% 1%
Insulation resistance, min Mohm*km 15000 Max individual value 2% 2%

- - Insulation resistance, min Mohm*km 15000
Dielectric strength test 10 sec Mutual capacitance, max nF/km 45 48

- Conductor-conductor Volts DC 2000 Capacitance unbalance,
: Condgctor—screen . 3500 Between pairs ’ pF/460m 250
- Metallic screen - metallic armour 2800 Between pairs and earth 1200
Attenuation, max
- At1kHz 07 046
) T - At10kHz PF/AG0m 16 085
Cables physical characteristics - At 30kHz 21 13
Inner sheath Outer sheath Cable outer EAPSSP EATSST Dielectric strength test 10 sec
N N " X , - Conductor-conductor 3000
. thickness thickness diameter Cable weight Cable weight Volts DC
Cable size . . - Conductor-screen 3500
(nominal) (nominal) (calculated) (calculated) (calculated) - e caramm - el AEnT 2800
(mm) (mm) (mm) (kg/km) (kg/km)
4x1x1.4 mm 14 1.2 135 255 325 Cables physical characteristics
7x1x1.4 mm 14 12 150 330 410
'“t'r‘:c'::::st“ ot';‘i*c'ks::szth Cable outer EAPSSP EATSST
9x1x1.4 mm 14 12 167 395 480 . . A diameter Cable weight Cable weight
Cable size (nominal) (nominal)
12x1x1.4 mm 14 12 177 465 560 EAPSSP/EATSST EAPSSP/EATSST (calculated) (calculated) (calculated)
(mm) (kg/km) (kg/km)
19x1x1.4 mm 14 12 198 620 730 (mm) (mm)
27x1x1.4 mm 14 13 228 810 940 1x4x0.9mm 13114 1412 137 230 280
37%1x1.4 mm 14 13 249 1020 160 3x4x0.9mm 1314 14112 191 395 480
5x4x0.9mm 1314 1413 217 520 630
48x1x1.4 mm 14 14 278 1265 1430 7x4x0.9mm 13/14 14/13 231 600 720
The minimum average value of inner and outer sheath thickness is 80% of the nominal value, 10x4x0.9mm 13/14 1414 271 770 Q5
while the minimum at any point sheath thickness is 70% of the nominal value. 14x4x0.9mm 1an4 16114 0 980 50
Other cable sizes available upon request.
1x4x1.4mm 1314 1412 16.3 325 395
3x4x1.4mm 13/14 14/13 249 650 795
5x4x1.4mm 1414 16/14 299 930 120
7x4x1.4mm 14/14 16/15 321 1120 1295
10x4x1.4mm 14115 16/17 375 1470 1720
14x4x1.4mm 15/16 16/18 433 1925 2300

Technical parameters are subject to modifications

The minimum average value of inner and outer sheath thickness is 80% of the nominal value,
while the minimum at any point sheath thickness is 70% of the nominal value.

Other cable sizes available upon request.

Technical parameters are subject to modifications
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Railway signaling cables

ADIF 03.365.52.4
EAPSSP-8 nx1x1.4mm

Aerial railway signaling cables, with dry cable core,
stranded insulated conductors, for installation in poles.

ADIF 03.365.52.4
EAPSSP-8 nx4x0914mm

Aerial railway signaling cables, with dry cable core, quads
of insulated conductors stranded together, for installation —_—

in poles. __B&

Construction Construction

Conductor
Insulation

Class 1, soft annealed, solid copper
solid polyethylene (PE)

Insulation of each conductor according
ADIF specification color coding

Quads stranded in concentric layers

Conductor Class 1, soft annealed, solid copper

Insulation solid polyethylene (PE)

Insulation of each conductor according Identification

LS ] ADIF specification color coding

Stranding elements

Stranding elements Conductors stranded in concentric layers

Cable core wrapping Non-hygroscopic tapes Y 0 Y
Cable core wrapping Non-hygroscopic tapes Moisture barrier PE-AL-PE tape .,
Moisture barrier PE-AL-PE tape Inner Sheath Black PE &
Inner Sheath black PE Armouring 2 layers Oo; %z?amzteﬁ siee\ tapes of
A . 2 layers of galvanized steel tapes of -2 0. oMM tNICKNess
rmouring 0.2-03mm thickness Supporting element Steel wires rope
Supporting element Steel wires rope Outer Sheath Black PE
Outer Sheath black PE
Technical details (at 20°C)
. . Conductor diameter, nom mm 09 14
Technical details (at 20°C) Conductor resistance,
- Average value Ohm/km 27541 1.2+05
Conductor diameter, nom mm 14 Max value 200 119
Conductor resistance, Resistance unbalance
Average value Ohm/km N.2+05 Average value % 1% 1%
Max value n9 Max individual value 2% 2%
7 Insulation resistance, min Mohm*km 15000 Lo Bt s Ll Mohrtkm 15000 s
Mutual capacitance, max nF/km 45 48
Dielectric strength test 10 sec T R s
- Conductor-conductor Volts DC 3000 Between pairs PF/A60m 250
- Conductor-screen 3500 Between pairs and earth 1200
- Metallic screen - metallic armour 2800 N
Attenuation, max
- At1kHz 07 046
- At10kHz PF/A60m 16 085
Cables physical characteristics - At 30kHz 21 13
Inner sheath Outer sheath Cable outer Cable weight Diceleti::rictstreng:jh tetst 10 sec 3000
Cable size thickness thickness diameter x height (calculated) ) con ductor-con uctor Volts DC 3500
(nominal) (mm) (nominal) (mm) (calculated) (mm) (kg/km) sLoncuctorscreen
- Metallic screen - metallic armour 2800
4x1x1.4 mm 14 20 15.2%x 257 375
7x1x1.4 mm 14 25 175 x 316 620 Cables thSical characteristics
9xix1.4 mm 14 25 192x332 690 Inner sheath Outer sheath Cable outer Cable weight
12x1x1.4 mm 14 25 202 %342 760 Cable size thickness thickness diameter x height (calculated)
19x1x1.4 mm 14 o5 299 % 36.2 o5 (nominal) (mm) (nominal) (mm) (calculated) (mm) (kg/km)
27x1x1.4 mm 14 25 248 x 388 1120 1x4x0.9mm 14 20 154 x 259 340
37xIx1.4mm 14 25 268 x 408 1330 3x4x0.9mm 14 20 198x 307 490
AT ” Py 254 % 434 590 5x4x0.9mm 14 25 234 x 374 790
x4 mm : : i 7x4x0.9mm 14 25 256 x 396 890
61x1x1.4 mm 14 25 314 x 454 1880 10x4x0.9mm 14 25 278 x 418 1040
The minimum average value of inner and outer sheath thickness is 80% of the nominal value, 14x4x0.9mm 14 25 310 x 450 1235
while the minimum at any point sheath thickness is 70% of the nominal value.
) ) 1x4x1.4mm 14 20 176 x 281 430
Other cable sizes available upon request.
3x4x1.4mm 14 20 250 x 355 740
5x4x1.4mm 14 25 300 x 440 150
7x4x1.4mm 14 25 323x463 1375
10x4x1.4mm 14 25 368 x 508 1715
14x4x1.4mm 15 25 417 x 557 2170

The minimum average value of inner and outer sheath thickness is 80% of the nominal value,
while the minimum at any point sheath thickness is 70% of the nominal value.

Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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Railway signaling cables

Railway signaling cables

ADIF 03.365.52.4
CCPSSP/CCTSST nx4x0914mm

Railway signaling cables, with dry cable core consisting

ADIF 03.365.52.4
CCPSSP/CCTSST nx1x14mm

Railway signaling cables, with dry cable core, stranded

** CCTSST cables compliant with IEC 60332-3-24 Cat C, [EC 60754 & IEC 61034. N
*k Conductor diameter, nom mm 09 14 *%
@ . . Conductor resistance, @
Technical details (at 20°C) Average value Ohm/km 275+1 12+05
Max value 290 19
Conductor diameter, nom mm 14 Resistance unbalance
Conductor resistance, Average value % 1% 1%
Average value Ohm/km 12+05 Max individual value 2% 2%
Max value 19 Insulation resistance, min Mohm*km 35000
Insulation resistance, min Mohm*km 35000 Mutual capacitance, max nF/km 45 48
Reduction factor, at 50 Hz, 110-320 V/km <03 Capacitance unbalance,
Between pairs pF/460m 250
Dielectric strength test 10 sec Between pairs and earth 1200
- Conductor-conductor Volts DC 3000 Attenuation, max
- Conductor-screen 3500 - At1kHz F460 o7 046
- Metallic screen - metallic armour 2800 - At 10kHz P m 16 0.85
- At 30kHz 21 13
Reduction factor, at 50 Hz, 110-320 V/km <03
Cables physical characteristics Dielectric strength test 10 sec
- Conductor-conductor Volts DC 3000
Inner sheath Outer sheath Cable outer CCPSSP CCTSST - Conductor-screen 3500
Cable size thickness thickness diameter Cable weight Cable weight - Metallic screen - metallic armour 2800
(nominal) (nominal) (calculated) (calculated) (calculated)
(mm) (mm) (mm) (kg/km) (kg/km) Cables physical characteristics
4xix1.4mm 15 16 158 435 505 Inner sheath Outer sheath Cable outer EAPSP Cable EATST Cable
. thickness thickness (nominal) diameter weight weight
9x1x1.4mm 15 16 189 620 710
G e (nominal) EAPSP/EATST (calculated) (calculated) (calculated)
12x1x1.4mm 15 16 201 725 850 (mm) (mm) (mm) (kg/km) (kg/km)
19x1x1.4mm 15 16 221 895 1040 1x4x0.9mm 15 16 158 415 495
27x1x1.4mm 15 16 248 1120 1245 3x4x0.9mm 15 16 al 660 /50
5x4x0.9mm 15 16 236 825 920
37x1x1.4mm 15 16 269 1360 1495 7%4x0.9mm 15 16 53 945 1050
48x1x1.4mm 16 18 303 1670 1835 10x4x0.9mm 15 16 278 125 1250
The minimum average value of inner and outer sheath thickness is 80% of the nominal value, 14x4x0.9mm 16 18 309 1380 1525
while the minimum at any point sheath thickness is 70% of the nominal value.
- — - - - 1x4x1.4mm 15 16 185 560 660
The copper tape thickness and width is such, so that the cable can conform with the reduction factor requirement. 3x4x1.4mm 15 16 68 985 120
Other cable sizes available upon request. 5x4x1.4mm 15 16 310 1295 1480
7x4x1.4mm 16 18 348 1590 1790
10x4x1.4mm 16 18 40.2 2025 2255
14x4x1.4mm 17 18 444 2510 2775

Identification

Insulation of each conductor according
ADIF specification color coding

Stranding elements

Conductors stranded in concentric layers

Identification

Insulation of each conductor according
ADIF specification color coding

Stranding elements

Quads stranded in concentric layers

Cable core wrapping

Non-hygroscopic tapes

Cable core wrapping Non-hygroscopic tapes Screen Corrugated copper tape with overlap
Screen Corrugated copper tape with overlap I black PE (CCPSSP)
nner Sheath
[ black PE (CCPSSP) LSZH (CCTSSD
nnershea LSZH (CCTSST) Armouring 2 layers of galvanized steel tape
Armouring 2 layers of galvanized steel tape black PE (CCPSSP)
black PE (CCPSSP) OuterSheath LSZH (CCTSSD)
Outer Sheath ac

LSZH (CCTSST)

*cable type CCPSSP-R also available (jelly filled cable core and PE sheaths).

Technical details (at 20°C)

* cable type CCPSSP-R also available (elly filled cable core and PE sheaths).
** CCTSST cables compliant with IEC 60332-3-24 Cat C, IEC 60754 & IEC 61034.

The minimum average value of inner and outer sheath thickness is 80% of the nominal value,
while the minimum at any point sheath thickness is 70% of the nominal value.

The copper tape thickness and width is such, so that the cable can conform with the reduction factor requirement.

insulated conductors, protection against inductive of quads of insulated conductors stranded together, T
interference and armouring. protection against inductive interference and armouring. _ @
Construction Construction
Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper @
- - Insulation solid polyethylene (PE)
Insulation solid polyethylene (PE)

Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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Z 1IN

GREAT BRITAIN

Datasheets of typical railway signaling cables

P Stranding " Longitudinal | Electrical | Inner | Metallic | Outer Optional cable type
Cable type Specification elements Insulation watertightness | screen | sheath | armour | sheath with LSZH sheaths
TWIN DATALINK BR1932 1 pair PE - AtLa ﬁEE PE - PE TWIN DATALINK LSZH
A2vFL2vawazy | NRPSELP L PE Jellyfiling 1 AL-PE} g Jaluminium |- e A2YF(HAWAH
27220 compound tape wires
PE/PIFIPE/SWA/PVC | BS787082 |  pairs PE gg!qypfg“u”n% : PE | steclwies | PVC | PE/PIF/PE/SWA/LSZH
PE/PE/SWA/PVC BS 7870-82 pairs PE - - PE steel wires | PVC PE/PE/SWA/LSZH
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BR 1932
TWIN DATALINK (PE/LSZH)

Railway signaling cable, consisting of 1 pairs, following
British Rail Standard.

NRPSELP 27220 Al
A2YF(L2YAWA2Y/A2YF(OHAWAH nx2x09 g

Paired core, compound filled supervisory cables,
complying with NETWORK Rail Standard. —_—

Construction Construction
Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper @
Insulation solid polyethylene (PE) Lzt solid polyethylene (PE)
. ) Color codin Insulation of each conductor according to
Identification Red, blue insulated conductors g NR PS ELP 27220 specification color coding
. 0 R Stranding elements 1 pair Stranding elements Pairs in concentric layers N 0 N
2 ; E' ' e Cable core wrapping Non-hygroscopic tapes Cable core filling Jelly-filling compound 2 ; iy
Inner Sheath natural PE Moisture barrier PE-AL-PE tape
Moisture barrier AL-PE tape P 9 S black LSZH (A2YF(LOHAWAH)
Coloured PE (PE version) along the cable route 15°C to +35°C Screening Aluminium wires
% ST L * Coloured LSZH (LSZH version)
Outer sheath black PE (A2YF(L)2YAWA2Y)
* black LSZH (A2YF(LHAWAH)
Technical details (at 20°C) "
Characteristics Values Test type Technical details (at 20°C) @
Spark test of insulation TR
KV hf (rms) 7 Conductor diameter, nom. mm 09
kVac. 6 Conductor resistance, max Ohm/km 30
Insulation resistance (5, 500Vd.c) min. GOkm 40 TR Resistance unbalance, max 9% 2
Long term insulation resistance to d.c. - on 5m sample No breakdown T Insulation resistance, min Mohm*km 1500
(10 days immersion in saline solution, 220V d.c, 60+5°C) Mutual capacitance (1000Hz2), max nF/km 7
Spark test on sheathing TR Capacitance unbalance (1000Hz), pair-to-pair, max PF/500m 275
KV hf (rms - frequencies between 500Hz and 4kHz) 17 - - -
KV ac. 16 Dielectric strength test, 2 min, 50 Hz
- - Between conductors 2000
Conductor resistance, max. QO/km 14 TR - Between the aluminium laminate and aluminium wires, Volts DC 1500
Voltage test on complete cable - 20m sarmple N6 breskciown . with the conductors connected to the aluminium wires
(2kV ac. 15 after 1h immersion in water) and earth
Voltage test on cores - 5m sample
(2kV ac. 5 after Th immersion in water) No breakdown T
Voltage test conductor - shield (5, 5kV ac) No breakdown R Cables physical characteristics
Mutual capacitance at 10kHz, max, nF/km 55 TSR
Inner sheath Outer sheath Cable outer A-2YF(L)2YAWA2Y | A-2YF(L)HAWAH
Capacitance unbalance conductor-shield 4000 TSR Cable size thickness thickness diameter Cable weight Cable weight
at 10 kHz, max., pF/km o (nominal) (nominal) (calculated) (calculated) (calculated)
Characteristic impedance at 10MHz, () TSR Lt Ll Ll (kg/km) (kg/km)
- Max. 1o 20x2x0.9mm 18 20 265 900 990
-min. 90
30x2x0.9mm 18 20 316 170 1360

R: routine test, S: sample test, T: type test

Other cable sizes available upon request.

Cables physical characteristics

Inner sheath Outer sheath Cable outer Cable
Cable size thickness thickness diameter weight
(nominal) (nominal) (calculated) (calculated)
(mm) (mm) (mm) (kg/km)
1x2x1.27mm PE 07 25 125 150
1x2x1.27mm LSZH 07 25 125 200

Other cable sizes available upon request.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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Z | TN BS 7870-8.2 BS 7870-8.2 ZAInN
I A —
— PE/PJF/PE/SWA/PVC nx2x0.8 oooeie, PE/PE/SWA/PVC nx2x08 7=
(5kV <induced voltage < 15kV) (induced voltage <5kV) ===+
:@: Polyethylene insulated, jelly-filled, multipair cables for use Polyethylene insulated, dry, multipair cables for use :@
- underground, in wet conditions and also for withstanding underground, in wet conditions and also for withstanding e

high levels of induced voltage. high levels of induced voltage.
Construction Construction
Conductor Class 1, soft annealed, solid copper Conductor Class 1, soft annealed, solid copper
@ Insulation solid polyethylene (PE) Insulation solid polyethylene (PE)
. Insulation of each conductor according to " Insulation of each conductor according to
Color coding Color coding

BS7870-8.2 specification BS7870-8.2 specification

Stranding elements

Pairs in concentric layers

Cable core filling

Jelly-filling compound

Stranding elements

Pairs in concentric layers

Cable core wrapping

Plastic tape

Cable core wrapping Pre-impregnated paper tape Inner Sheath black PE, type TMY
Inner Sheath black PE, type TMY Armour Steel wires
@ Armour Steel wires Outer Sheath black PVC, type TM1 @
Outer Sheath black PVC, type TM1
Technical details (at 20°C) Technical details (at 20°C)

@ Conductor diameter, nom. mm 08 Conductor diameter, nom. mm 08 @
Conductor loop resistance, max Ohm/km 736 Conductor loop resistance, max Ohm/km 736
Insulation resistance, min Mohm*km 5000 Insulation resistance, min Mohm*km 4000
Mutual capacitance, max average nF/km 50 Mutual capacitance, max average nF/km 50
Capacitance unbalance, pair-to-pair, max individual pF/500m 500 Capacitance unbalance, pair-to-pair, max individual pF/500m 500
Voltage test, 50Hz, 1 minute Voltage test, 50Hz, 1 minute
Between each conductor and the remaining conductors Volts AC 10000 Between each conductor and the remaining conductors Volts AC 5000
connected to the armour and earthed connected to the armour and earthed

Cables physical characteristics Cables physical characteristics
Inner sheath Outer sheath Cable outer Cable Inner sheath Outer sheath Cable outer Cable
Cable size thick(less thickr.iess diameter weight Cable size thickr.iess thickr.less diameter weight
(nominal) (nominal) (calculated) (calculated) (nominal) (nominal) (calculated) (calculated)

(mm) (mm) (mm) (kg/km) (mm) (mm) (mm) (kg/km)
7x2x0.8mm 18 16 217 785 7x2x0.8mm 08 15 151 405
19x2x0.8mm 18 19 303 1510 19x2x0.8mm 10 17 227 995
37x2x0.8mm 18 21 398 2585 37x2x0.8mm 10 19 291 1455
61x2x0.8mm 18 24 49] 3965 61x2x0.8mm 12 21 355 2320

Other cable sizes available upon request.

Technical parameters are subject to modifications

Other cable sizes available upon request.

Technical parameters are subject to modifications
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, -"-.
ertms

BALISE

Datasheets of typical railway signaling cables

Electrostatic
n N Longitudinal - o shield / Inner Metallic Outer
Cable type Cable size Insulation watertightness Moisture barrier G sheath — sheath
protection
soft
A-2Y(SRH x2x09 Solid PE - - - corrugated PE
steel tape
soft
A-2Y(L)2Y(SR)2Y x2xx1.02 Solid PE - AL-PE tape PE corrugated PE
steel tape
A2Y(2YB2Y 1x4x153 Solid PE . AL-PE tape PE galvanized PE
steel tapes
A-2YTF2Y(L)2YBY 12x14 Soligpe | Waterblocking AL-PE tape - PE galvanized PVC
materials steel tapes
A2YTF2Y(LHBH 1x2x14 Soigpe | “waterblocking AL-PE tape : Lszy | gavanized | oy
materials steel tapes
AJ-2Y(STI2YB2Y X2x14 Solid PE corugated | e | galvanized PE
copper tape steel tapes
A-02YSTF(L)2YB2Y Ix4x08 | foarnskin PE | Weterblocking AL-PE tape : pp | gahanized | o
materials steel tapes
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Railway signaling cables

® ® @

BALISE
A2Y(SR)H 1x2x09

Balise cables with PE insulation, longitudinally applied
corrugated steel tape and LSZH sheath.

Construction
Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE)
Color coding According to customer request

Stranding elements

2 insulated conductors & 2 filler elements

Cable core wrapping

Non-hygroscopic tapes

Armour

Soft corrugated steel tape armour

Working temperature

Outer Sheath LSZH sheath

-30°C to +70°C
* cable compliant with IEC 60332-324 Cat C, IEC 60754 & IEC 61034.

Technical details (at 20°C)

BALISE
A2Y(D2Y(SRI2Y 1x2x102 T

Balise cables with moisture barrier, longitudinally applied
corrugated steel tape and PE sheath. e

Construction
Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE)
Color coding According to customer request

Stranding elements

2 insulated conductors & 2 filler elements

Cable core wrapping

swellable tape

AL-PE tape in contact with tinned copper

Temperature range B drain wire
Operation -25°C to +70°C Inner sheath PE sheath
Installation 15°C to +40°C Armour Soft corrugated steel tape armour
Storage & transportation 25°C to +/0°C Outer Sheath PE sheath

Technical details (at 20°C)

Conductor diameter, nom. mm 09
Conductor loop resistance

Minimum Ohm/km 2762
maximum 2840
Insulation resistance, min Mohm*km 10000
Mutual capacitance

minimum nF/km 394
maximum 50
Characteristic Impedance

-at 10kHz 175+20%
-at 20kHz 142+20%
-at 50kHz Ohm 129+20%
-at 282kHz 120+£20%
-at 565kHz 17+£20%
-at 1000kHz 112+20%
Attenuation

- min/max at 10kHz 133/175
- min/max at 20kHz 161/22
- min/max at 50kHz dB/km 184 /255
- min/max at 282kHz 654/83
- min/max at 565kHz 1039/123
- min/max at 1000kHz 1522 /178
Voltage test, 1 minute Volts DC 3000
Voltage rating \olts 100

Cables physical characteristics

Outer sheath Cable outer Cable
Cable size thickness diameter weight
(nominal) (calculated) (calculated)
(mm) (mm) (kg/km)
1x2x0.9mm 15 105 125

Technical parameters are subject to modifications

Conductor diameter, nom. mm 102
Conductor resistance, max Ohm/km 215 @
Resistance unbalance, max % 2
Insulation resistance, min Mohm*km 10000
Mutual capacitance
- Average nF/km 44+2
- Maximum 50
Capacitace unbalance, pair-to-pair, 800Hz, max pF/km 150
Capacitace unbalance, pair-to-earth, 800Hz
- Average pF/km 600
- Maximum 1200
Characteristic Impedance, at 1 MHz
-nominal n5

. Ohm
-maximum 125
-minimum 105
Attenuation, max
-at10kHz 17
- at 25kHz 21
- at 50kHz 24
- at 100kHz dB/km 3]
-at 250kHz 47
-at565kHz 70
-at1MHz 95
Voltage test, 1 minute
Core - core / core - screen volts bC 1500/5000

Cables physical characteristics

Inner sheath Outer sheath Cable outer Cable
Cable size thickness thickness diameter weight
(nominal) (nominal) (calculated) (calculated)
(mm) (mm) (mm) (kg/km)
1x2x1.02mm 12 15 140 195

Technical parameters are subject to modifications
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Railway signaling cables

Construction

BALISE
A2Y(L2YB2Y 1x4x1.53

Used for train detection ETCS, for installation in train lines,

laying in ground, ducts or tunnels.

Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE)
Color coding According to customer request

Stranding elements

1 Quad plus central filler element

Cable core wrapping

Non-hygroscopic tapes

AL-PE tape in contact with 2 tinned copper

BALISE

A2YTE2Y(L2YBY / A-2YTE2Y(LHBH 1x2x14

Railway signaling cables for ERTMS application, filled with
waterblocking materials and armoured with 2 layers of

steel tape armour.

Construction
Conductor Class 1, soft annealed, solid copper
Insulation solid polyethylene (PE)
Color coding According to customer request

Stranding elements

2 insulated conductors plus 2 filler elements

Cable core filling

Waterblocking materials (yarns, tapes)

4

Temperature range Moisture barrier drain wires Cable core wrapping Plastic & waterblocking tapes
Operation 35°C to +70°C Inner sheath PE sheath Inner sheath PE sheath
Installation 55C to 470°C Armour Galvanized steel tapes Moisture barrier PE- AL-PE tape .
Outer Sheath PE sheath . PE sheath (A-2YTF2Y(L)2YBY cable type)
Intermediatesheath | | o7/ ootk (A2YTF2YLHBH cable type)
Armour Galvanized steel tapes *k
Technical details (at 20°C) Outex Sheath PVC sheath (A2YTF2Y(L)2YBY cable type)
L.SZH sheath (A-2YTF2Y(L)HBH cable type)
Conductor diameter, nom. mm 153
: *cable type A2YTF2Y(L)2YBY compliant with IEC 60332-1-2.
@ o Ohm/km 198 # cable type A2YTF2Y(LHBH compliant with IEC 60332:3:24 Cat C. IEC 60754,
Insulation resistance, min Mohm*km 5000
Mutual capacitance, max nF/km 42+15%
Capacitace unbalance, 800Hz, max . .
ki DF/km 400 Technical details (at 20°C)
el 650 Conductor diameter, nom. mm 14+2%
Characteristic Impedance .
- at0.56 MHz - 120+10% Conductor resistance, max Ohm/km 119
-at 0.80 MHz 120+£10% Insulation resistance, min Mohm*km 10000
-at1.8 MH 120£59
a z 2 Mutual capacitance, at 800Hz, max nF/km 50
Attenuation, max ..
-at10 kHz 008 Characteristic Impedance, at 10 kHz, nom. Ohm 140
-at 0.56 MHz dB/100m 04 Attenuation,at 560 kHz, nom. dB/100m 43
-at 0.8 MHz 05
-at1.8 MHz 085 Reduction factor, at 100 V/km, 50 Hz 063
Voltage test, 2 minute Voltage test, 1 minute
Core - core / core - screen Volts AC 2000/2000 Core - core / core - screen Volts AC 3000/1000
Cables physical characteristics Cables physical characteristics
Inner sheath Outer sheath Cable outer Cable Inner sheath Intermediate | Outer sheath | Cable outer A-2YTF2Y(L)2YBY A-2YTF2Y(L)HBH
Cable size thickness thickness diameter weight Cable size thickness sheath thickness diameter Cable weight Cable weight
(nominal/min.) (nominal/min.) (maximum) (calculated) (nominal) thickness (nominal) (maximum) (calculated) (calculated)
(mm) (mm) (mm) (kg/km) (mm) (nominal) (mm) (mm) (mm) (kg/km) (kg/km)
1x4x1.53mm 1210 11/09 180 385 1x2x1.4mm 15 12 14 177 405 425

Technical parameters are subject to modifications Technical parameters are subject to modifications
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BALISE
A‘O2YSTF(L2YB2Y 1x4x08 g

Railway signalling cables according to TL 416.0119 are
used for controlling the track and switching magnets -
of the PZB. They can be laid in the ground, in trough :@
channels, in pipe conduits, and on cable holdersinshaft =~~~ ~
and tunnel walls.

T BALISE
— T AJ-2Y(STI2YB2Y 1x2x14

Balise with reduction factor for installation in train lines,
laying in ground, ducts or tunnels.

Construction

Conductor Class 1, soft annealed, solid copper .
P Construction
Insulation solid polyethylene (PE)
s . Conductor Class 1, soft annealed, solid copper
e o o . )
o e e e Color coding According to customer request e Foarn-skin polyethylene (PE)
Stranding elements 2 insulated conductors plus 2 filler elements Color coding According to customer request U 0 U
s, 7
Cable core wrapping Plastic tapes Stranding elements 1 Quad plus swellable yarn in its center '&4
Working temperature Screen Corrugated copper tape with overlap Temperature range Cable core wrapping Water-blocking tape
o " 35°C 1o 70°C Moisture barrier AL-PE tape in contact with tinned copper
350C to +70°C Inner sheath PE sheath peration - 0 drain wire
R — 2 layers of galvanized steel tape of 05mm Installation 5°Cto +50°C Inner Sheath PE sheath
thickness
Armouring 2 galvanized steel tapes of OImm thickness
PE sheath
Outer sheath sheat Outer sheath PE sheath
*cable type A2YTF2Y(L)2YBY compliant with IEC 60332-12.
** cable type A2YTF2Y(L)HBH compliant with IEC 60332-324 Cat C, IEC 60754.
Technical details (at 20°C) Technical details (at 20°C)
Conductor diameter, nom. mm 14 Conductor diameter, nom. mm 08
Conductor loop resistance, max Ohm/km 19 Conductor loop resistance, max Ohm/km 732
Resistance unbalance, max % 3 Insulation resistance, min Mohm*km 5000
Insulation resistance, min Mohm*km 10000 Mutual capacitance, max nF/km 30
Mutual capacitance, max nF/km 45 Dielectric Strength at 50Hz, 1 min
X Conductor - Conductor Volts 2500 (AC50 Hz)
Capacitace unbalance, 800Hz, max pF/km 3000 Conductor - shield 3535 (DC)
Reduction factor, at 50Hz, 110-320 V/km 03
Characteristic Impedance, nominal
- at 10kHz Ohm 147+15% Cables physical characteristics
-at560 kHz 120+15%
T A — Inner sheath Outer sheath Cable outer Cable
- at 10kHz ’ dB/10OM 09 Cable size thickness thickness diameter weight
- at 560 kHz 55 (nominal) (nominal) (calculated) (calculated)
: (mm) (mm) (mm) (kg/km)
Dielectric strength test, 1 min, 50Hz
- Conductor-conductor Volts AC 3000 1x4x0.8mm 13 13 140 180
- Conductor-screen 3000

Cables physical characteristics

Inner sheath Outer sheath Cable outer Cable
Cable size thickness thickness diameter weight
(nominal/min.) (nominal/min.) (calculated) (calculated)
(mm) (mm) (mm) (kg/km)
1x2x1.4mm 15 16 200 590

The minimum average value of inner and outer sheath thickness is 80% of the nominal value,
while the minimum at any point sheath thickness is 70% of the nominal value.

The copper tape thickness and width is such, so that the cable can conform with the reduction factor requirement.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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ADDITIONAL COPPER SIGNALLING
& CONTROL CABLES

Datasheets of typical railway signaling cables

. - A Electrostatic
Stranding 0 Longitudinal | Moisture | Inner q n q A Outer
Country Cable type AT Insulation watertightness | barrier | sheath shield / |nd}1ct|on Metallic armour sheath
protection
BRQA cores | Solid PE . ALPE 1 pe AL tape gaanizedsteel | - pg
tape tapes
Jelly filling
foam-skin compound + PE-AL-PE copper wires
HUNGARY HVRQ quads PE waterblocking tape e screen °E
materials
foam-skin Low PE-AL-PE copper wires alvanized steel
AJ-02YSOF(L)2YDB2Y | quads permittivity PE kP g PE
PE jelly tape screen tapes
cores Low } )
A-2YOF(L)2YB2Y sold PE | permittivity /iaL PeE PE : ga‘vat”a‘zeeg steel | pg
quads jelly P P
AJ-2YOF(L)2YDB2Y cores Low AL-PE copper wires galvanized steel
solid PE permittivity PE PE
RF0.2 Lads iell tape screen tapes
ISRAEL g elly
, Low . )
AJ-02YSOF(L)2YDB2Y Dairs foam-skin permittivity PE-AL-PE PE copper wires galvanized steel PE
RFO1 PE ielly tape screen tapes
foam-skin Low PE-AL-PE corrugated steel
AJ-02YSOF(L)2Y(SR)2Y pairs permittivity PE - d
PE jelly tape tape armour
AJ-2YOF(L)2YDB2Y Low PE-AL-PE copper wires galvanized steel
RFO.1&RF0.3 cores solld PE perrj}llt‘tylwt\/ tape PE screen tapes PE
LITHUANIA =
elly NE
A2YF(L)2YB2Y pars | Solid PE filling PEALPE|  pp : galvanizedsteel | o
tape tapes
compound
cores ) )
S2Y2YCB2Y | —— soldPE : : pe | copperwres | gahenzedsteel | pp
quads P
AUSTRIA
cores :
S-2Y2YBY solid PE : : PE galvanzeqsieel | pe
quads P
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Fiber Optic Cable
A-DQEZN)(SR)2Y

Loose tube, outdoor, corrugated steel tape armoured
FO cable suitable for laying on cable trays and in open
trenches or for direct buried installation in the ground.

Fiber Optic Cable
A-DQEZN2Y(SRRY -

Loose tube, outdoor, corrugated steel tape armoured, E
double jacketed FO cable suitable for laying on cable trays I
and in open trenches or for direct buried installation in the

ground.

Construction

Optical fiber

Coloured glass fiber

Central Strength

Dielectric, glass fiber

Water blocking element

Standards

Swellable, polyester yarns
longitudinally applied

Reinforcing elements

VDEO88S, IEC 60794, DB

Glass yarns with water blocking coating

Water blocking tape, longitudinally applied

Construction

Optical fiber

Coloured glass fiber

Member (CSM) reinforced plastic (FRP) Central Strength Dielectric, glass fiber
Member (CSM) reinforced plastic (FRP)
Loose tube PBT tube, filled with jelly compound
Loose tube PBT tube, filled with jelly compound

Standards

Water blocking element

Swellable, polyester yarns
longitudinally applied

VDEO8S8S, IEC 60794, DB

Reinforcing elements

Glass yarns with water blocking coating

or as per customer’s request. Wrapping with overlap or as per customer’s request. Ripcord Polyester or aramide thread of sufficient
) - P strength
Ripcord Polyester or aramide thread of sufficient
P strength Inner sheath Black PE
. Corrugated steel tape, PE coated on both
Armouring . Q: S p i : T Cerugateq stegl tape, PE coatgd on both
sides, longitudinally applied with overlap sides, longitudinally applied with overlap
Outer jacket Black, UV resistant PE Outer jacket Black, UV resistant PE

Cables physical characteristics

Cables physical characteristics

Sheath Steel tape thickness Diameter Cable . Sheath thickness Steel tape thickness Diameter Cable

Fibers Tubes Fibers/ Tubes Fillers thickness (PE-.SteeI-PE) Nominal weight Fibers Tubes I:-I!berI Fillers Nominal (mm) (PE-Steel-PE) Nominal weight
Nominal (mm) (mm) (k@) ppes Inner Outer Nominal (mm) (mm) (k@)
12 ! 12 4 = 1> 125 12 1 12 4 10 15 130 165
2 2 12 E 15 15 125 24 2 12 3 10 15 130 165
i: j E f 12 E? Eg 36 3 12 2 10 15 130 165
- 005 - 0155 - 005 - 48 4 12 1 10 15 130 165
60 5 12 0O 15 n5 125 50 5 D 0 0 15 005 - 0155 - 005 130 o5
/2 6 12 o 15 15 130 72 6 12 0 10 15 135 165
% 8 12 ) 5 13 165 96 8 12 ] 10 15 145 195
144 12 12 O = 160 225 144 12 12 0 10 15 170 275

Mechanical Characteristics

- tested according to IEC 60794-1-21

Environmental Characteristics
- tested according to IEC 60794-1-22

Tensile strength: 1.5xW (min. 2700N) [Fiber Strain< 0.33 %]

Crush resistance: 2000 N/10cm

Bending (static/dynamic) : 15xD/20xD
Impact resistance: 10 N. m, 3 impacts spaced, R= 300 mm

Torsion: £180°, 3 cycles, 50 N

Temperature Range

TL=-30°C, TH=+/0°C Storage & Transport
TL=-10°C, TH=+50°C Installation Aa < 005 dB/km
TL=-30°C, TH=+70°C Operation Aa <010 dB/km
Water Penetration: 3m cable, 1 m water column,

Mechanical Characteristics
- tested according to IEC 60794-1-21

Environmental Characteristics
- tested according to IEC 60794-1-22

Tensile strength: 15xW (min. 2700N) [Fiber Strain< 0.33 %]

Crush resistance: 4000 N/10cm
Bending (static/dynamic): 15xD/20xD

Impact resistance: 15 N. m, 3 impacts spaced, R= 300 mm

Torsion: £180°, 3 cycles, 50 N
(Aa reversible, no damage)

Temperature Range

TL=-30°C, TH=+/0°C Storage & Transport
TL=-10°C, TH=+50°C Installation Aa < 005 dB/km
TL=-30°C, TH= +70°C Operation Aa < 010 dB/km
Water Penetration: 3m cable, 1 m water column,

24 h - no water detected with UV light

(Aa reversible, no damage) 24 h - no water detected with UV light

Other cable sizes and different mechanical characteristics available upon request
Technical parameters are subject to modifications.

Other cable sizes and different mechanical characteristics available upon request
Technical parameters are subject to modifications.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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Fiber Optic Cable
A/I-DQZN)H(SR)H CPR B2ca

Loose tube, indoor / outdoor, corrugated steel tape
armoured FO cables suitable for drawing or air-blown
installation in plastic cable ducts, laying on open or
protected trenches or even for direct buried installation in

Fiber OpticCable —;
ADSS short span -7~

Loose tube, outdoor, fully dielectric FO cables suitable
for self-supporting aerial installation along existing aerial
rights-of-way. They are also suitable for underground
installation inside cable ducts.

the ground.
Construction Construction @
Optical fiber Coloured glass fiber Optical fiber Coloured glass fiber
Central Strength Dielectric, glass fiber Central Strength Dielectric, glass fiber
Member (CSM) reinforced plastic (FRP) Member (CSM) reinforced plastic (FRP)
Loose tube PBT tube, filled with jelly compound Loose tube PBT tube, filled with jelly compound
Standards Standards
Water blocking element Swellable, pol\/ester yams Water blocking element Swellaple, polyester Yams
longitudinally applied longitudinally applied
VDEO888, IEC 60794, DB VDEO888, IEC 60794, IEEE 1222
or as per customer’s request. Reinforcing elements Glass yarns with water blocking coating or as per customer’s request. Filler elements Natural polymer compound
. Polyester or aramide thread of sufficient . Water blocking tape longitudinally
AFEETE strength L ELET] applied with overlap
@ Inner sheath Black FR LSZH compound Reinforcing elements Aramid yarns
Armourin Corrugated steel tape, PE coated on both Ripcord Polyester thread of sufficient strength
g ) . ) )
sides, longitudinally applied with overlap
Outer jacket Black, UV Resistant, HDPE
Outer jacket Black FR LSZH compound
4
Cables physical characteristics Cables physical characteristics
. Sheath thickness Steel tape thickness Diameter Cable Sheath ; ; *
@ fivers | Tubes | PP | Finers Nominal (mm) (PE-Steel-PE) Nominal weight Fibers | Tubes | Fibers/Tubes | Fillers | thickness N Ca"'fk";f'ght Span Lengtn
Tubes Inner Outer Nominal (mm) (mm) kg) Nominal (mm)
2 1 2 4 10 15 130 210 12 3 4 3 15 100 80
24 2 2 3 10 15 130 210 24 6 4 0 15 100 80
36 3 12 2 10 15 130 210 48 6 8 0O 15 100 80 50
48 4 12 1 10 15 005 - 0155 - 005 130 210 72 6 12 0 15 100 80
60 5 12 ] 10 15 130 210 96 3 2 0 15 110 100
72 6 12 0 10 15 135 220 144 2 1 0 15 140 150
96 8 12 ) 10 15 145 250
*Assuming worst external loading conditions: wind speed 60km/h together with ice thickness 6.5mm
Mechanical Characteristics Environmental Characteristics Mechanical Characteristics Environmental Characteristics
- tested according to IEC 60794-1-21 - tested according to IEC 60794-1-22 - tested according to IEC 60794-1-21 - tested according to IEC 60794-1-22
Temperature Range
Tensile strength: 1.5xW (min. 3000N) [Fiber Strain< 0.33 %] P N 9 . Tensile strength: 2000-3000N [Safe Fiber Strain< 0.2 %] Temperature Range
. TL=-20°C, TH=+/0°C Storage & Transport ; N .
Crush resistance: 4000 N/10cm . R _ Crush resistance: 1500 N/10cm TL=-30°C, TH= +/0°C Storage & Transport
. : . TL=-10°C, TH=+50°C Installation Aa <005 dB/km : _ : . . .
Bending (static/dynamic) : 15xD/20xD TL= 20°C. TH= +70°C Operation A < 010 dB/km Bending (static/dynamic): 10xD/15xD TL=-10°C, TH= +50°C Installation Aa < 005 dB/km
Impact resistance: 15 N. m, 3 impacts spaced, R= 300 mm ' ) P ] Impact resistance: 10 N. m, 3 impacts spaced, R= 300 mm TL=-30°C, TH= +70°C Operation Aa < 010 dB/km
. . Water Penetration: 3m cable, T m water column, ) R :
Torsion: £180° 3 cycles, 50 N ) ) Torsion: £180°, 3 cycles, 50 N Water Penetration: 3m cable, T m water column,
(Aa reversible, no damage) 241 -no water detected with UV light (Aareversible, no damage) 24 h - no water detected with UV light
' & Fire behavior: Euroclass B2ca- s1, O, al (EN 13501-6) ’ 9 9
Other cable sizes and diifferent mechanical characteristics available upon request Other cable sizes and different mechanical characteristics available upon request
Technical parameters are subject to modifications. Technical parameters are subject to modifications.

Technical parameters are subject to modifications Technical parameters are subject to modifications
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HELLENIC
CABLES

Member of CENERGY HOLDINGS

x www.hellenic-cables.com

HEAD OFFICE:
33, Amaroussiou - Halandriou Str., 151 25 Maroussi, Athens, GREECE

Tel: +30 210 6787 416, +30 210 6787 900

Fax: +30 210 6787 406

= e-mail: info@hellenic-cables.com

PRODUCTION PLANTS:

Corinth

Submarine Cables Plant
Soussaki, PO. 11, 201 00
Corinth, GREECE

Tel: +30 27410 48401

Fax: +30 27410 48392

Thiva

Cables Plant

69th km Athens-Thiva
Old National Road,

Agios Tryphonas, 32 200
Thiva, GREECE

Tel: +30 22620 86616
Fax: +30 22620 86606

ICME ECAB

Cables & Compounds Plant
42, Drumul intre

Tarlale Str. 3rd sector,

032982, Bucharest, ROMANIA
Tel: +40 21 2090200

Fax: +40 21 2561476

SALES OFFICES:

Hellenic Cables America Co.

750 Town and Country, Blvd Ste 675,

Houston, TX 77024, USA
Tel. +1 (281) 752-7333

METAL AGENCIES

Suite 4, Cobb House, 2-4
Qyster Lane, Byfleet, Surrey
KT14 7DU, UNITED KINGDOM
Tel: +441932 3311 38

Fax: +441932 331190

GENECOS S.A.

19 Rue de Passy,

750 16 Paris, FRANCE
Tel. +33 14527 0754
Fax: +33 14527 0708

TEPRO METAL Vertriebs GmbH
Ursulastrasse 33-41, D-50354,
Hurth, GERMANY

Tel. +49 2233 3962111

Fax: +49 2233 3962190



