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Safety instructions

Cables are to be used for the designated applications only. In case of failure or damage to the cable or connector,
switch off power immediately and replace all damaged parts. Maintenance, repair and replacement of the cables
and connectors may only be carried out by authorised and trained personnel.

All information concerning material properties, fire performance, construction, electrical and technical data,
prices etc. reflects our current level of knowledge and is provided without obligation. Dimensions and weights are
only given as a guide. The specifications may change any time without prior notice.

We refer to our General Conditions of Sale and Delivery. See www.leoni-studer.ch.

Waiver

While the information contained in this document has been carefully compiled to the best of our knowledge, it is
not intended as a representation or warranty of any kind on our part regarding the suitability of the products
concerned for any particular use or purpose and neither shall any statement contained herein be construed as a
recommendation to infringe any industrial property rights or as a license to use any such rights. The suitability of
each product for any particular purpose must be checked beforehand with our specialists.

Our policy is one of continuous material and product development. We reserve the right to offer alternatives
consistent with our manufacturing programme at the time of enquiry. All information concerning material prop-
erties, fire performance, construction, electrical and technical data, prices etc. reflects our current level of knowl-
edge and is provided without obligation. Dimensions and weights are only given as a guide.The specifications
may change any time without prior notice.

We refer to our General Conditions of Sale and Delivery. See www.leoni-studer.ch.

RoHS Compliance

We confirm that from 1st January 2006 onwards, all products listed in this catalogue, are manufactured in full
compliance with the EU Directive 2002/95/EG (RoHS).

www.leoni-solar-windpower.com
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LEONI — The Quality Connection.
What connects us.
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LEONI - Expertise in Communication & Infrastructure

LEONI is a strong company group with over 47,000 employees scattered across

95 locations in 36 different countries. Entrepreneurial far-sightedness, top quality and
a high level of innovation have made us a leading cable system provider for the auto-
mobile and other industries. LEONI develops and produces sophisticated technical
products from single core vehicle wiring up to complex on board power supply systems
and provides the associated services. Moreover, the range of services includes wires
and braid, standardised and special cables plus fully assembled systems for applica-
tions in various industrial markets.

Your markets - our strengths

As diverse as the range of products and services is, so varied are the markets and
sectors that LEONI supplies. Our activities are concentrated on customers in the mar-
kets

Automotive, Communication & Infrastructure, Industry & Healthcare,
Electrical Appliances and Conductors & Copper Solutions.

(ables, components and complete systems: Around the globe, our Communication &
Infrastructure customers benefit not only from innovations but quality products that
are reliable and durable. They also reap the benefits from our complete range of serv-
ices involving project engineering, implementation and maintenance. That this ap-
plies equally to the skills of Europe’s leading cable manufacturer for secure communi-
cation and infrastructure products should come as no surprise. LEONI — Connecting
the future.

In the Communication & Infrastructure sector LEONI bundles its products and services
for data and telecommunications in offices and industrial building on the one hand.
On the other, the portfolio for infrastructure projects concentrates on transportation
routes, buildings, airports, rail and marine technology and major industrial plants
such as oil and gas refineries. LEONI manufactures special cables for solar parks that
fulfil the two relevant international standards TUV (Europe) and UL (America) for the
entire range of products.
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BETAflam® Solar — Clean cables for clean energy

Whether it is an off-grid application or a grid connected PV-System — our cables meet
the same high expectations that are demanded from the solar modules — which are
longevity and high weather resistance.

QOur double insulated, electron-beam cross-linked cables meets the highest require-
ments for solar cables in the most important photovoltaic markets of Europe and the
USA and can be used unrestrictedly as a module or connecting cable.

Our products have both TUV approval for the European market and UL approval ac-
cording to the latest NEC specifications (National Electric Code 2008 / UL Outline
4703).
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HEFE LK EE 77 BB 45 BETAflam® Solar
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Summary Photovoltaic Power Cables BETAflam® Solar
Halogen free and flame retardant

iR T0V INE BETAflam® Solar 125-flex FRNC
, 8T
Approval according
to TUV BETAflam® Solar 125-flex FRNC
page 8

—

RE 1OV F0 BETAflam® Solar 125-flex UL 4703
ULIAHE =

Approval according BETAflam® Solar 125-flex UL 4703
to TUV and UL page 10

PV wire
USE-2

RIBULINIE BETAflam® Solar 125 UL 4703
. F12;
Approval according
to UL BETAflam® Solar 125 UL 4703
page 12
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IR AKPHBERR 4R

BETAflam® Solar 125-flex FRNC zux, m % e

Photovoltaic Power Cables

APPROVED

BETA ﬂam ® SOIGI’ 125-ﬂeX FRNC halogen free, flame retardant

BA
Wekask, BFRIHKENBLE, ATARREE,

&
Sk FEBMIASE, #RHE VDE0295/IFC60228, 54k
sk RIBRLABRYEFRTE
IMPE. RIBERERYEFRIE
ShEEE: 26
AR
BEME: U/U=600/1000fK 27, 1000/1800(K B it
ik L E : 4000V, 50Hz, 59%%H.
BE%ER:
—40°CE +125°C
—40°F & +257°F
IRIERE: >S54 (T0V)
—40°CE+90°C
—40°F Z=+194°F
BRAEMRIBE: 280°C, +536°F
THEZE: 24RO

R/ AR
B A HERESRE . IEC60332-1
AN HEM: IEC61034; EN50268-2
{R KRR DINS51900
JAIE: TUV PfG 1169/08.2007 PV1-F
REFA#RME: UNE 21123; UNE 20.460-5-52, UTE C 32-502

- O

Application
Double insulated, electron-beam cross-linked cables for Photovoltaic power
applications.

Construction
Conductor: Tinned fine copper strands, according to VDE 0295 / IEC 60228, class 5
Insulation: Polyolefin Copolymer electron-beam cross-linked
Outer sheath: Polyolefin Copolymer electron-beam cross-linked
Sheath colour: Black

Technical specification
Nominal voltage: Uy/U = 600 / 1000 V AC, 1000/ 1800V DC
Test voltage: 4000 V, 50 Hz, 5 min.
Temperature rating:
—40°Cup to+125°C
—40°Fup to+ 257 °F
Ambient temperature: > 25 years ( TUv)
—40°Cupto+90°C
—40°Fup to+ 194 °F
Max. short circuit temperature: 280 °C, + 536 °F
Bending radius: > 4 x outer (&

Standards / Material properties
Fire performance: IEC 60332-1
Smoke emission: IEC 61034; EN 50268-2
Low fire load: DIN 51900
Approvals: TV PfG 1169/08.2007 PV1-F
Application standards: UNE 21123; UNE 20.460-5-52, UTE ( 32-502

www.leoni-solar-windpower.com 20094E12 8



SR SIS Photovoltaic Power Cables

BETAflam® Solar 125-flex FRNC BETAflam® Solar 125-flex FRNC
h= Advantages
BEFRZEBLEY Electron-beam cross-linked compounds
HEIETRE UV and ozon resistant
i 7k i Hydrolysis resistant
&R, MRASELRR High temperature resistant, the materials do not melt or flow
RIF&ZHE Good cold flexibility
RACH £ B HA Very long life cycle
REMBE AEES Compatible to all popular connectors
R+, &8
Dimensions, Weight
% EHS =3 ) Mz =8 -E# NRTETH
Construction Partno. Conductor (/) Outer (/ Weight Cufactor Fire load
nxmm? mm mm kg /km kg/km kWh/m
1x1,5 302840 1,55 4,85 38 14,4 0,103
1x2,5 226111 2,05 5,50 52 24,0 0,128
1x4 224803 2,55 6,05 69 38,4 0,150
1x6 225577 3,10 6,95 96 57,6 0,189
1x10 302191 4,10 8,30 147 96,0 0,250
BEEIRIZEHS =EFTH Bold printed part no. = stock item
RERAHE—TEIT, Further designs upon request.
TR T
Order Units
%1 EHs EHS 4SS EHS EHS 4SS
Construction Partno. Part no. Part no. Partno. Part no. Part no.
nxmm? 18x500m 8x1000m 1x4000m 1x5000m 1x6000m 1x8000m
1x1,5 @ %] %] 9] 9] @
1x2,5 226111V2 226111V3 /2] 2] (2] /9]
1x4 224803V2 224803V3 /2] 2] 224803V4 /9]
1x6 225577V2 225577V3 /2] 225577V4 2] /9]
1x10 ] 2] %] 9] 2] @
EHE HERS Part no. Pallet size
XXXXXXV2 80 120 X~100 cm (BRi £ #%) xxxxxxV2 - 80120 x ~100cm (Europallet)
XxxxxxV3 100100 ~90cm xxxxxxV3 - 100x 700 x ~90cm
xxxxxxV4 100100 x ~60cm xxxxxxV4  100x 100x ~60cm

20094E 12 www.leoni-solar-windpower.com 9



BETAflam® Solar

FAREB 1B L | T
BETAflam® Solar 125-flex UL 4703 xux, mu A == L
mies | APPROVED LISTED

Photovoltaic Power Cables el Forire

B E TA ﬂ am ® S 0/ ar 12 5 'ﬂ ex U L 47 03 halogen free, flame retardant

;| Application

Wepsk, BFRAZBBABY, BFEREE, Double insulated, electron-beam cross-linked cables for Photovoltaic power
applications.

& Construction

Sk EHMMESE, RIE VDE0295/IEC60228, 5%
Wik BREELRYEFRIE

MPE.: BERABYBFRIEK

SR EE

B

BFERE: Uy/U=600/1000 fKEEHE, 1000/1800 K ER AL
KB E: 4000V, 50 Hz, 553459,

BEEN.

—40°CE +125°C

—40°F & +257°F

BB >25 £ (T0v)

—40°CE +90°C

—40°F FE +194°F

BRAERERE: 280°C +536°F

THEZE: 4RO

R/ AR
Bh K MEEEZLR . |EC60332-1; UL 15811061 /VW1
AN HET: 1EC61034; EN 50268-2
{RRRFTE: DIN 51900
FAIE : TOV PG 1169/08.2007 PV1-F; UL 4703 PV wire; UL 854 USE-2
Rz A %R#E: NEC2008/UL PV wire, USE-2; UNE 21123;
UNE 20.460-5-52, UTE C 32-502

Conductor: Tinned fine copper strands, according to VDE 0295 / IEC 60228, class 5
Insulation: Polyolefin Copolymer electron-beam cross-linked

Outer sheath: Polyolefin Copolymer electron-beam cross-linked

Sheath colour: Black

Technical specification
Nominal voltage: Uy/U = 600 / 1000 V AC, 1000/ 1800V DC
Test voltage: 4000 V, 50 Hz, 5 min.
Temperature rating:
—40°Cup to+125°C
—40°Fup to+ 257 °F
Ambient temperature: > 25 years ( TUv)
—40°Cupto+90°C
—40°Fup to+ 194 °F
Max. short circuit temperature: 280 °C, + 536 °F
Bending radius: > 4 X outer (/S

Standards / Material properties
Fire performance: IEC 60332-1; UL 1581 1061/ VW1
Smoke emission: IEC 61034; EN 50268-2
Low fire load: DIN 51900
Approvals: TUV PfG 1169/08.2007 PV1-F; UL 4703 PV wire; UL 854 USE-2
Application standards: NEC 2008 / UL PV wire, USE-2; UNE 21123;
UNE 20.460-5-52, UTE € 32-502
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SR B Photovoltaic Power Cables

BETAflam® Solar 125-flex UL 4703 BETAflam® Solar 125-flex UL 4703
h= Advantages
HFRIZBELEY Flectron-beam cross-linked compounds
MEMEIMER UV and ozon resistant
i} 7k fi# Hydrolysis resistant
MER, MEASBELSERE High temperature resistant, the materials do not melt or flow
RIF&ZHE Good cold flexibility
R £ EH Very long life cycle
HREAE Rk Compatible to all popular connectors
R+, &8
Dimensions, Weight
% EHS Stk I MMED 58 EH NRTTE
Construction Part no. Conductor (7§ Outer (7§ Weight Cu factor Fire load
nxmm? mm mm kg/km kg/km kWh/m
1x1,5 16 AWG 300690 1,55 5,50 45 14,4 0,136
1x2,5 14AWG 226243 2,05 6,50 66 24,0 0,187
1x4 12AWG 224780 2,55 7,05 84 38,4 0,213
1x6 10AWG 226135 3,10 7,60 107 57,6 0,238
1x10 8AWG 302192 4,10 9,30 166 96,0 0,340
BIKENRIZHS =EFTH Bold printed part no. = stock item
BRERAH—Fi%IT, Further designs upon request.
1T B AL
Order Units
&% EHS EHS EH4S EHS EHS 4SS
Construction Partno. Part no. Part no. Partno. Part no. Part no.
nxmm? 18x500m 8x1000m 1x4000m 1x5000m 1x6000m 1x8000m
1x1,5 16 AWG 300690V2 %] 7] 2] /2] 300690V4
1%x2,5 14AWG 226243V2 7] 73} 226243V4 /9] 78]
1x4 12AWG /2] 224780V3 73] 224780V4 © 3]
1x6 10AWG /2] 226135V3 226135V4 2] @ 73]
1x10 8AWG @ 73] @ 3] ] 72}
EHS  HKERS Part no. Pallet size
XXxxxxV2 80 120 X ~100 cm (B i £5 22) xoooxV2 80X 120 x ~100cm (Europallet)
XxxxxxV3 100X 100X ~90cm xxxxxxV3 - 100x 700 x ~90cm
xxxxxxV4 100100 ~60cm xxxxxxV4  100x 700x ~60cm

200012 A www.leoni-solar-windpower.com "



BETAflam® Solar

KK BRRE R4
BETAflam® Solar 125 UL 4703 xz=, mu

Photovoltaic Power Cables

U

®

LISTED

PV wire
USE-2

B E TA ﬂ am ® S 0/ ar 12 5 U L 47 03 halogen free, flame retardant

BA
Wk, BFRITBHKENEL, ATARREE,

EBHETL
Sk ESMMGE, RIE VDE0295 /IEC60228, 52k
ok BREELRYEFRIE
SMPE: BRERERYBEFRIE
hEEE. 2
AR
BERE: Us/U=600/1000 fR 3T, 1000/1800 IR ELiF
Wi L E : 4000V, 50Hz, 59%%F.
BE%ER:
—40°CE +125°C
—40°F & +257°F
BB >58 (T0V)
—40°CE +90°C
—40°F FE +194°F
BRAGEHBE: 280°C +536°F
THEE. 24xIMED

ol /MR
B A HERESERY . IEC60332-1
HEM: IEC61034; EN50268-2
{R R RFE: DIN51900
JAHE: TOV PG 1169/08.2007 PV1-F
FrF®R#E: UNE21123; UNE 20.460-5-52, UTE € 32-502

Application
Double insulated, electron-beam cross-linked cables for Photovoltaic power
applications.

Construction
Conductor: Tinned copper strands, according to VDE 0295/ IEC 60228, class 2
Insulation: Polyolefin Copolymer electron-beam cross-linked
Outer sheath: Polyolefin Copolymer electron-beam cross-linked
Sheath colour: Black

Technical specification
Nominal voltage: Uy/U = 600 / 1000 V AC, 1000/ 1800V DC
Test voltage: 4000 V, 50 Hz, 5 min.
Temperature rating:
—40°Cup to+125°C
—40°Fup to+ 257 °F
Ambient temperature: > 25 years ( TOV)
—40°Cupto+90°C
—40°Fup to+ 194 °F
Max. short circuit temperature: 280 °C, + 536 °F
Bending radius: > 4 X outer (5

Standards / Material properties
Fire performance: IEC 60332-1; UL 1581 1061/ VW1
Smoke emission: IEC 61034; EN 50268-2
Low fire load: DIN 51900
Approvals: UL 4703 PV wire; UL 854 USE-2
Application standards: NEC 2008 / UL PV wire, USE-2

12
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SR B Photovoltaic Power Cables

BETAflam® Solar 125 UL 4703 BETAflam® Solar 125 UL 4703
= Advantages
BEFRZEBLEW Electron-beam cross-linked compounds
REIETRE UV and ozon resistant
KR S iR, MRARSEAERE Hydrolysis resistant
RIFSEH4E High temperature resistant, the materials do not melt or flow
R & a5 B HA Very long life cycle
REMEE AEESR Compatible to all popular connectors
R 1 L} E E‘
Dimensions, Weight
ki TS S0 M BE WE KR
Construction Partno. Conductor (/) Outer (/ Weight Cu factor Fire foad
nxmm? mm mm kg/km kg/km kWh/m
1x 10 AWG 303326 3,00 7,55 106 51,1 0,259
BURENRIEHS =EFRE Bold printed part no. = stock item
RERAH—FEIT, Further designs upon request.
TR L
Order Units
o] Ealtass FHS 245 S FHS 245
Construction Partno. Part no. Part no. Partno. Part no. Part no.
nxmm? 18x500m 8x1000m 1x4000m 1x5000m 1x6000m 1x8000m
1x 10 AWG 7] @ 9] %] 73] 9]
EHS  HKERS Part no. Pallet size
XXXXXXV2 80 x 120 X ~100 cm (B i £5 ) xoooxV2 80 120 x ~100cm (Europallet)
XxxxxxV3 100X 100X ~90cm xxxxxxV3 - 100x 700 x ~90cm

xxxxxxV4 100100 x ~60cm xxxxxxV4  100x 700x ~60cm

2009%E12H www.leoni-solar-windpower.com



SR SIS Photovoltaic Power Cables
BETAflam® Solar 125 UL 4703 BETAflam® Solar 125 UL 4703
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HAER Technical information
FEREE 4R 120°C/ 248 °F
Current rating 120 °C/ 248 °F
IREEIRE 30°C/ 86 °F
Ambient temperature 30 °C/ 86 °F
&l EE[PREE TR MR AEREMARE ®EE, £%, 5E+
Construction Freein air On surfaces without On surfaces with In conduit, casing, duct
opposite contact opposite contact
O %
©
xJ H O N
mm’ A A A A
1,5 39 37 26 21
2,5 51 48 34 27
4 68 65 45 36
6 88 84 59 47
10 121 115 80 64

W _ERATRAE SRR
T E 0120 ° (R KRR
( #RABIEC 602871 TIHE )

HIRRERERIRER (BEKi30°0

Conversion factors for deviating ambient temperatures (basis 30 °C)

Continuous duty with current loads as per above table.
This gives a conductor temperature of 120 °C.

(Calculation according IEC 60287)

R 120 (R SELR

Temperature Current rating at 120 °C

°C FEH /Factor
20 % 1,05
30
40 % 0,94
50 % 0,88
60 % 0,82
70 X 0,75
80 X 0,67
90 % 0,58

INEEIRE 90°C/ 194°F
Ambient temperature 90 °C/ 194 °F

%1 EESFIEEE Tt R AR E AR EHRBRE *EiE, £E, BEF
Construction Freein air On surfaces without On surfaces with In conduit, casing, duct
opposite contact opposite contact
O ! X o
mm? A A A A
1,5 22 21 15 12
2,5 29 27 19 15
4 39 37 26 20
6 51 48 34 27
10 70 66 46 37

N ERAREESER T,
it E e A0120° CHO SRR FE o
( HRYBIEC 602871 TITE )

Continuous duty with current loads as per above table.
This gives a conductor temperature of 120 °C.

(Calculation according IEC 60287)

2009%E128
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BARER

Technical information

FBFRIEX

Electron-beam cross-linking

I T BE
BNEREHPAKUEHPOGREBEM IS SEET
( betafit2k ) HITRZ NiEHE, HXLERFAERSYHRIER,
Hgtink, BENBEFHZMELARE, HEFUER
B 55 F 3Bk

RERE S
TEERSYMHEEE ML FETERITR N EE (7EIFRE
) o XSBUEM T =Z4#ME%, ZRAMBAFTHITEHD
B (FRREWM ) o BTRLERER, MEBARERS,
BESSTHREEMERTS,

Physical cross-linking

We cross-link our cable insulations with highenergy electrons (betarays) in our own
state-of-the-art irradiation centre. These electrons cede their kinetic energy when
slowed down in the polymer. Through the impact of the electrons radicals are built,
which with chemical reaction interlink the molecules.

Cross-linked insulating materials

(ross-linking binds together the polymer chains by means of a chemical linking

(in the amorphous phase). This leads to a three-dimensional network. The polymer
chain can no longer move freely (irrespective of temperature). Above the melting tem-
perature the material can no longer flow but it goes into a rubber-like elastic state.

FERBGIA BT

AN ST AN R 5
ESHER (95, 58 ) Stss
B O L S AR

A, mEE

Bt B SR EE AN BT R

BB 0 B i 15 1 0 i R

BERERR

High tension generator

pbid4 g

Accelerator tubes

REERE

Deflecting magnet

B
Cable

LSRN RS AT LA SRR JLRD S P47 32 Bk
HEERBETRRZE, EBRFNES TAERS,
BT ERBTBRP L EE N ERE, EAREAYTE
AMANLELHESLED.

With the electron-beam accelerators the insulation materials can be cross-
linked within a few seconds. The homagenous irradiation and implicit the
homagenous cross-linking are ensured by thererfore especially adapted
handling systems. Other than in the chemical cross-linking in the irradiation
cross-linking no peroxides or hydro-silicones are incorpored into the synthetic
mixtures.

Advantages of cross-linked insulation materials:
Increased shear and compressive strength
Improved integrity in case of electrical failures (overload, short circuit)
Improved resistance to chemicals
Infusible, soldering iron resistance
Improved impact strength and crack resistance
Better weather and abrasionresistance

ZBRZ AT
ZEATHIBER RS FE . BEWEN B BR3
( TRLFFHRE) o
Before cross-linking
Chart of the aliphatic macromolecules before cross-linking. Free movement
of the polymer chain (within the melt and the dilution).

ZHE
SHEHERRAS FE. RAME=HIEK (EFHE
HEZEERH ) .

After cross-linking
Chart of the aliphatic macromolecules after cross-linking. 3-D cross-linking
of the polymer chain (strongly limited freedom of movement).
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HAER Technical information
B F R Electron-beam cross-linking
mEIEE Temperature index

R4 1EC60216/VDE 030455 2158 43

REHAER TEMNKLR, BEBHENTEML
B (°C), BITE 20000 /NEHLSE, ZARMISREES0%
HIZESTRT R HR R, HRERBSH10°0, FI{EFER
TR F Ay K A —1&

ATHERSHHRHRKBEEREE, MEXMNTARE
BENAR L EERTIBRM S AT ERF ( 484
bh. XPELATE], AEAhRGE. AXHEREREIE ) #T T
BEMIER, 48 —EHL&EERIIRE, BELEK, H
BE 5 20000 /MrEHiEZE, MAHEESGSBERS.

1000000
100000 \
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g
=
=
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& °C/ Temperature °C

140

200°C,— /B /=
ZERULEY
Compound cross-linked
after T hour at 200 °C

200°C,— /Bt

AREBILEN
Compound not cross-linked
after T hour at 200 °C

as per IEC 60216 / VDE 0304 part 21

The temperature index describes the long-term performance of plastics. The tempera-
ture index defines the ageing temperature (in °C), at which the material still has an
absolute elongation at break of 50 % after 20 000 hours. A 10 °C higher temperature
index results in approximately doubling the life expectation of the plastic.

In order to determine the long term temperature stability of an insulation material
the different ageing times corresponding to different temperatures are measured and
recorded in a so called Arrhenius-Diagram (ordinate-axis: log time, abscissa axis:

the reciprocal absolute temperature). A straight line is drawn to connect the various
recorded points. By prolonging the straight line until it intersects the 20 000 h axis it is
possible to determine the lifetime or the temperature index.

BETAflam® Solar 125-flex FRNC
----------- BETAflam® Solar 125-flex UL|4703
BETAflam® Solar 125 UL 4703

EN
\\

150 160 170 180 190 200 210 220
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HAER Technical information
7o K= FNFH N RE

Halogen free and Fire performance

PHSES Halogen free

HERHETERAYPRDETRMNITE:
g(a), s (F), &(Br), #(1),

TREBEEIAFESE, SR (VEBEHESENE, PVEE
SZ8H) o

HERTFEMBIERAY
HO = £
HF =S/

HBr = SIRER

EENENRERMNERENC (REZHE) . EEREAR
B, IESET, BRCEERSRERK, SEMHBR
MEMRNESR, FSHRETENEMR, Eit, BTl
BEERRATSHNENERERSARRNER. 6w,
BEl, REZHERMRMERERDN, MRZHK,

BT RREMNEE, AIRE~ERMEEMEESE,

MiTE

IR 1000 SE R SRR A1 B B T S A A B9 TR NS 2
Ao

=R

WREARPNERBHREARERE, ZMERRIAAT
BHE, SMRSSBE LRTE, M, BERGESR
BEIEFAR B FER

iR
EC 60754-1, EN 50267-2-1

The halogens are the elements of the 7th group in the Periodic Table of Elements:
chlorine (Cl), fluorine (F), bromine (Br), iodine (I).

Halogen free cables must be free of chlorine, fluorine and bromine (PVC cables contain
halogen, PVC = Polyvinylchloride).

The halogens are an integrated component of many acids
HC = Salt acid (hydrochloric acid)
HF = Hydrogenfluorid
HBr = Hydrogenbromid

The most popular plastic containing halogens is PVC (polyvinylchloride). In case of fire
or at high temperature PVC starts to degradate. Hydrochloric acid and other fission
products are generated and leads to extremely aggressive corrosion. Therefore the
current trend is to replace the halogen containing plastics with halogen free ones. For
instance PVC is currently being replaced at a large scale with polyolefin i.e. polyethyl-
ene.

Thanks to halogen free cables the formation of corrosive and toxic gases can be pre-
vented.

Test procedures
1000 mg of the testing material must be hold at one termination of an pre-annealed
copper wire in a gas flame.

Requirement

The material is considered to be halogen free if no green to blue-green flame discol-
ouration occurs. The chlorine and the bromine would cause such a discolouration,
however the existence of fluorine cannot be proven like that.

Test standards
IEC 60754-1, EN 50267-2-1

\

18

20094128

www.leoni-solar-windpower.com



HAER Technical information
TR N ERE Halogen free and Fire performance
BIRSEHRE Degree of acidity of combustion gases

BHESESESKERN, SEMRER, HERERERE
Z, HFESFEFEERKHANRE, REERIANRR
Ko XERAFHESEEEERNEAPBITBRRLS
EENRERHITER, XERBETRSRTEEZINR
FIMH ARG, BFREMBFEMBSNERZEGE, BA
HEM RS0k AR T E ARG

MiXFRF

FERE IR AR R E1000 mo A1 11, TEE=935°C, BENT%
HEMNSERIF0NMU L, BEBANMSERIERSE, &S
FRPNERSRMpHE, itk T, AERESEVPENNE
WRB AR E TN,

A B K

Corrosive gases act with moisture to produce aggressive acids which corrode metal
parts and cause extensive long-term damage, eben though the fire damage may only
be limited; this is because corrosive gases often spread throughout a building
through the ventilation system or withing whole installations. The damage may not
be limited to the area immediately affected by the fire. Electronic units and electronic
contacts are particularly vulnerable, as are free-standing or concrete enclosed steel
constructions.

Test procedures

1000 mg insulation material is burned in a combustion furnace at = 935 °C with pre-
defined air supply for over 30 minutes. By means of two gas washing containers, held
in the airflow the conductivity and the pH-value are measured. Like that even small
quantities of halogen containing substances can be detected and proven.

The test is considered to be passed when

LpH{E> 4,3 the ph-value > 4,3

HESE<10pS/mmit, the conductivity < 10 yS/mm
i e Test standards
IEC 60754-2, EN 50267-2-2 IEC60754-2, EN 50267-2-2

@]
oo
0%°c°
I - 1
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TR FBH N EEE Halogen free and Fire performance

HEZE Smoke density

FEENERSSB L NMEARENER, —F@E, ES The formation of smoke has several unpleasant consequences. On one hand it consid-

BEBRRNELEMEEILE, MRS AEE SR E

REEMREFRBRAMEIEMRRTNATE, 5—HMH,
HBFRAIFE—F Uk, S55EERS, ZEISFEME
Sk, NEFEETERE,

MiTzFF

MEHMRETURARLFERHITUNE, EAXERR
RES RS (BRAIKRMIFE) o FIEREIE
TRETENZEHITHHISH, FREENEN,

RFBRAB|ATERR, AN ETIR:

erably lowers the visibility in a fire event, thus impeding the people trapped inside
closed rooms escape of and the efforts of the firemen to carry on their rescue and fire
fighting actions. On the other hand it produces smoke poisoning because of the carbon
monoxide. Regarding the formation of the combustion gases the PVC comes off quite
badly.

Test procedures

The density of smoke emission can be determined by measuring of the light penetra-
bility. Cable samples are lit with alcohol in a test chamber (cubical with an edge length
of 3m). The so formed smoke is uniformly spread by a ventilator and influences the
light measuring section.

The test is considered to be passed when the following light penetrability is reached:

B ELR =K Dangerous level Requirements
HL1 - HL1 _
HL2 FAHL3 60% HL2and HL 3 60%
HL 4 70 % HL 4 70%
iR Test standards
IEC61034, EN 61034 IEC67034, EN 61034
]

I I I I
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BEARER
T e E ARG N MERE

Technical information
Halogen free and Fire performance

b

PRMARERE—FEL, LRTRRREN, BRARETA
Bt pkE, E—BANRERHEBRZE, EBRKEERAEE
FEFNBBRME,

R, EEEBRKERTD, FINMEETE, NBAGERKE
FE(MHEZAL) o ATEESELEEKR, HERMBMNT
NIEEFER L,
kiR
LR #IA THEMB SN RRELR, BEIE&S R
REBHEER,
—IRELNEBEER ARSI (TKWEINKE)
M 35w A

<25 = 60s

25...50 =120s

50...75 =240s

& >75 =480s

MRIGRHIBSIN BEF BB, YBRANER, MEIER,
NRIFFEARBHEIT60cm,

WMRZEBITER, AHAAEITNER:

ZE L EWRE, BEWE (R ) FREEHERRIKN
FEEEBS (>50mm) o

iR
EC 60332-1, EN 60332-1

Flame retardant

Flame retardant cables are cables which, when installed as a single cable, although
ignitable on exposure to flame source, will greatly reduce flame spread and
selfextinguish once the flame source is removed.

However in a vertical cable bundle, e.q. in vertical risers, fire can spread along the
cables (chimney effect). In order to avoid this danger, the so called «no flame propa-
gating» cables should be used.

Test procedures

This test procedure describes the minimum requirements for flame retardant cables
and it is valid for lead wires or on single cables only.

A lead wire or a cable is being aflamed with a propane-air-burner (1 kW flame).

Test duration
<25 = 60s
& 25...50 =120s
50...75 =240s
D >75 =480s

The burning cable should self-extinguish as soon as the fire source has been removed.
The fire damage may not be higher than 60 cm.

The test is considered to be passed if:

The sample has not burned and the damage (carbonisation) has not reached any of
the terminations of the sample (> 50 mm).

Test standards
IEC60332-1, EN 60332-1

20094128
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Further products

BETAtherm®
B, TREMBTFRTBESE
i, @EEREEm, S3E

BETAflam® flex
BRFHEZENE B
B MENREE RIFHME M, JaERERK

BETAflam® CHEMAflex®
T i 044 5 S ok ) S 42 A0 FR ) R 4
mEim, e, B, SHE

BETAtrans®
BARY, TRREEMBABEY
RRHIHARFI N SR E

BETAflam® Solar
Wkt 52k
HFRZBERLTHE
ATAFABABER B

BETAjet®
400 Hz HhTET FE IR FE 48 2R 458
A F R ahFndes i A

BETAlux®
B 47 JBT5 kv B 4%
ATFHi5RAMNSRERS

BETAflam®
REBY

BETAfixss®
HiZ R

BETApower
& BB 45 TRI-DELTA®
% T B 45 GKN FA GN-CLN
1P /T B3 45 BETAflam® TRAFO-FLEX
534 ]

BETAsolution®
BI— B -B8EENTERE

BETAtherm®
Premium, halogen free and electron-beam cross-linked lead wires
Temperature resistant, increased dielectric strength, easy stripping

BETAflam® flex
Premium flexible connection and power cables
Good resistance to aggressive media, halogen free and flame retardant

BETAflam® CHEMAflex®
0il and chemical resistant connection and power cables
Temperature resistant, halogen free, flame retardant, easy stripping

BETAtrans®
Premium flexible halogen free connection and power cables
Excellent mechanical and dielectric strength

BETAflam® Solar
Double insulated lead wires
Electron-beam cross-linked and halogen free
For solar power applications

BETAjet®
400 Hz ground power cable systems
For mobile and static applications

BETAlux®
Media resistance 5 kV-primary cables
Feeder cables for airfield lighting

BETAflam®
Safety cables

BETAfixss®
Laying systems

BETApower
Medium voltage cables TRI-DELTA®
Low voltage cables GKN and GN-CLN
Low voltage cables BETAflam® TRAFO-FLEX
Accessories for cables

BETAsolution®
We are always at your disposal — cable management as complete support

20094E 12 www.leoni-solar-windpower.com
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LEONI Studer AG
APBRRES KU A 5534

Business Unit Solar- & Windpower

LEONI Studer GmbH
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