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CABLING AND THE FIRE PERFORMANCE
OF DATA CABLES

| ntroduction

InthisTechnica Information Notice (TIN), TIA SIG/2 provides abaanced view to theindustry on thefire performance of data
cabling (copper and fibre).

The TIN clarifies: -

C  thecable sheath materialsin common use
C therelevant fire performance standards available
C theconsiderations that need to be made before choosing which cable type to install

Cable Types

Themost common sheeth materid for datacabling in usein the UK isPVC. For many environments, PV Cistheided materid,
having superior mechanical characteristicsand high reliability. However, inafire, PV C emitsheavy black smoke mixed with
hydrochloric acid, thus reducing vision, immediately impairing bresthing, and additionally initiating corrosion of al equipment
exposed to the fumes.

Forimprovedfireperformance, itiscommonfor LSZH Low SmokeZero Halogen (usually mesting |IEC61034, |IEC60754-2 and
|EC60332-3) cable sheathsto be used within Europe. Inthe US, Riser grade (meeting UL 1666) and Plenum grade cable sheaths
(meeting UL 910) arerequired to beusedin risersand plenumsrespectively. These cable types have been approved by testing
to the quoted fire performance standards.

Inthe US, the main focusison fire propagation and smoke emission dueto the widespread practice of installing cablesin
enclosed aress (plenums) where thereis aso the movement of air. In Europe, ingalation environments are somewhat different
and it isrecognised that there are anumber of other fire properties of cablesthat may beimportant (such assmoke emission,
flamespread, corrosiveandtoxic gasemission). All thesefactorsshould be considered in the context of the user’ srisk assessment
and the installation environment.

IMPORTANT NOTICE

Whilst the Telecommunications Industry Association (TIA) use every effort to ensure that the information in its
Technical Information Notices (TINs) is accurate, the Association will not be held responsible in any way whatsoever
for errors, omissions or misrepresentations.

TIA TINs are available free of charge to TIA Members. The Association reserves the right to charge a fee to Non-Members.
TINs are the copyright of the TIA as of the date of issue.
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Fire Perfor mance Standards

The major Standards in common use are shown in the table.

Test International Standard (Note 1) Other Standards (Note 1)
Testsfor evolution of acidicand | 1EC60754 EN50267
corrosive gas Part 1 - halogen acid gas

Part 2 - total acid gases

Tests for smoke opacity IEC 61034 BS7622 (possibly the same content)
IEC60695-6 NES 711 Smoke Index
Testsfor toxicity None known
Tests for flame propagation IEC 60332 (Note 2)
Part 1 - single vertical cable EN50265
Part 3 - bunched cable EN50266
US Standards:
- UL1581 - Genera
- UL 1666 - Riser

-UL910 - Plenum (Note 3)

Testsfor fire resistance IEC60331
NOTES:
1. Itisrecognisedthat thewidespread useof communicationscablesinbuildingisnot fully supported by these standardswhich

havebeenin existencefor many years. Revisionsto these standardsareunder devel opment to more accurately meet the
needs of the computer age. European fire performance standardsareal so under devel opment to support the coming
Construction Products Directive.

Cables meeting IEC60332-3 have better fire performance characteristicsthanthose meeting IEC60332-1: They useeither
athicker cable sheath or a more expensive sheath material and thereforethe cableismore costly. Plenumcable usesa
fluoropolymer sheath and is even more costly.

Theway |EC60332 specifiesthetest does not reflect current typical industry installation practices. Therefore, inareal fire
situation, theoutcomeand resultsfromtheactual firewoul d differ fromthoseinthetest. FIPEC arelooking at howto modify
the IEC60332 tests to reflect current practices and intend to publish their findingsin 1999.

Inextensivefull-scal efiretestshel d at the Buil ding Resear ch Establi shment to compar e both standard grade PVC, cable
contained in metal conduit, LSZH and Plenum cablesin a typical current UK installation, it was concluded that:

C Plenumcableshaveasgnificantly lower propensity for ignition, flame spread, heat release and smoke opacity
thanfor LSZH cables. Thefireperformance of plenum cableswas comparableto standard PVC cablesin
metallic trunking

C The performance of IEC60332-3 was superior to |IEC60332-1

C Cablesenclosed in metallic trunking are not protected fromthefire. The effects of smoke spread and the limit of
fire spread are limited by the enclosure of cables within trunking or conduit systems

C Cablesoftenrepresent asmall percentage of the potential firefue in any one place, so assessment of firehazard
needs to be comprehensively addressed. Furnitureis generally more significant.
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Choosing which Cable Typeto Install

Thefollowing table attemptsto classify some of the considerations. Following arisk assessment of the building, the cable
installation environment should beidentified and the cabl e sheath type chosen. Theguidancenotesinthetablemay beusedto
help with the specification of a suitable cable.

Classification Fire Performance Typical Tests Guidance Notes
A General Flammability IEC 60332-1 This cable provides alevel of flammability
Resistance resistance for general purpose applications
B Reduced Flame Spread IEC 60332-1 & This cable provides reduced flame spread
IEC 60332-3 from bunched cables, as required in cable
risers
C Low Smoke & Fume IEC 60332-1 & This cable provides low emission of smoke
IEC 60754-1 & and corrosive fumes
IEC 60754-2 &
IEC 61034

D Reduced Fire Hazard IEC 60332-1 & This cable provides reduced flame spread
IEC 60332-3 & from bunched cables with low smoke and
IEC 60754-1 & acid gas emission.
IEC 61034

E Limited Fire Hazard IEC 60332-1 & This cable provides an overall limited fire
IEC 60332-3 & hazard performance and combines reduced
IEC 60754-1 & flame spread with low emission of smoke
IEC 60754-2 & and noxious fumes
IEC 61034 &
Toxicity (?)

F Fire Resistant IEC 60331 This cable is designed for wiring and
interconnection where it is required to
maintain circuit integrity under fire
conditions for long periods

NOTE: These classifications are not the CPD European Classifications to Fire Resistance.

Guidanceisaso availablefrom the building insurersand other bodies. TheLossPrevention Council (LPC) Building Design
Guide adopts abasic strategy that any material, including data cables, used in a building should not make a significant
contributiontoafire. Any combustible material must therefore either be specified to meet thisobjectiveor protected by afire-
resisting barrier.

The LPC 1999 guide further recognises that communication rooms represent a high fire risk and recommends that either:

a) the cavity isprotected by an automatic gaseous (connected to afire detector and alarm system) or
sprinkler system; or

b) Cablesusead should have been tested and approved to UL 910 or other specification acceptableto the
LPC; and
C) Theplatformfloor should haveafireresistance of 15 minutesintegrity and insulation when exposed

to the heating conditions of BS 476:Part 20.

Conclusions
1. Whenspecifying cablingforinstalationinabuildingitisimportant to assessthefirerisk for the environment and choose
the appropriate materials for the job.

2. Thefireperformance can beassessed according to anumber of Internationd standards. Theguidance on how to apply these
standards to data cables offered here should be considered when choosing a cable type.

3. Other measuresfor protecting the building, such asthe maintenanceof firebarriers, ingtallation of sprinkler sysemsin high
risk areas etc should also be considered.
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GLOSSARY/NOTEBOOK
(These notes relate specifically to ‘fire’ characteristics)

Acid gas
Corrosive effluent causing narcosis and tissue damage.

Afterburn
Thetimethat burning continuesafter remova of theignition
source.

Ash
Residue after complete combustion.

Burning
Combustion

Calorific value
Heat produced when a substance burns (usually under
specific conditions).

Carbon monoxide

CO. A toxic, invisible, odourlessgasgiven off by al burning
plastics. It rapidly reducesmuscl e effectiveness, leading to
collapse and suffocation.

Char
Carbonaceous residue from pyrolysis or combustion.

Combustion
Exothermic reaction of a substance with an oxidiser,
generaly producing flames and effluent.

Firebarrier
A separator to resist the passage of flame/heat/effluents.

Fire effluent
Everything emitted from afire.

FireHazard

In specification terms, the combination of flammability,
smoke emission, and toxicity. Hence ‘ Low Fire Hazard'
should indicatelow levelsin dl of these, and an increased
likelihood of escapefromthefiresituation. ' Reducedfire
hazard' indicates improvements without implying high
levels of fire protection.

Fireload
The quantity of heat rel eased by compl ete combustion of
something.

Flame retardant

FR. An added substance to suppress or delay burning.
Brominated FRs are often added to polyolefins, eg
polythene, to reduce the tendency to burn. Sadly, this
increasestoxicity. Aluminiumtrihydratesare halogen-free
FR additives.

Flamepr oof

A deprecated term. Itemsformerly stated as* flameproof’
suggest they do not burn under any conditions, whichis
very misleading.

Flammability

The degree to which something burns with a flame.
Flammability of amateria can often be reduced by addition
of retardants.

Flammable
Ableto beignited and burn. NB theterm ‘inflammabl€ is
confusing and is no longer advised.

Flashover

The point at which a‘young’ fire in an enclosed space
suddenly becomesaninferno, dueto theignition of al items
not yet burning. Caused by trapped heat increasing the
temperature of al ‘fuel’.

Fumes
Gases given off in fire, asdistinct from smoke. They are

often invisible. They can include toxic gases and acid gases

Halogens

The elements chlorine, bromine and fluorine. Plastics
containing these have anatural resistance to burning, eg
PVC, PCP, PTFE. Carbontetrachlorideisan effectivefire
extinguishant, now phased out. (lodineisahal ogen but not
used for fire retardance).

Halogen-free

Anything containing no halogens. Thisisregarded asgood
(in one sensa) since ha ogen-containing effluents are very
toxic.

IEC
International Electrotechnical Commission, thestandards
body.

I gnitability
The ease with which something can be ignited. See
Temperature |ndex.

Inflammable
Deprecated term. See ‘flammable’.

LC 50
(Letha concentration). The gasconcentration which kills
50% of test animals.

LFH
See Fire Hazard.

L.O.l.
See Oxygen Index.

‘Low Smoke’
Emitting smoke of lower density, thus aiding escape from
thefire.

LSF

‘Low smokeand fume. A cabledescriptor indicating some
degreeof firehazard reduction. It isadvisableto request
specific cable test performance for such products.
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LSOH or LSZH

‘Low Smoke, Zero Halogen' addresses two of the fire
hazards. These terms apply to many products, so do not
assume they all behave the same way.

M.I.C.

Minerd insulated cable (‘ Pyro’) uses mineral powder and
copper tube asinsulant and sheath, hence providing true
resistanceto firein anemergency. Much better resistance
than plastics cables. Failsat 1080EC when the copper
melts.

Narcosis
Depression of the central nervous system. Leads to
inability to escape.

Non-flammable
Not cagpable of burning under specified conditions. Usethis
term with care.

Opacity of smoke
Retioof light transmitted through smoketo the sourceflux.

Optical density
The logarithm of smoke opacity.

Oxygen Index

(or Limiting Oxygen Index: LOI) Theoxygenlevel inan
artificia atmosphere that will just permit burning a room
temperature. Note: Materialswith ahigh LOI areregarded
asresistant to burning. Whenthe LOI is21% or less, the
materid will burninair. Asthetemperature of the materid
rises, its LOI will tend to fall, and so a material deemed
‘resistant’ may well ignite given time.

Plenum

The space above a false ceiling, often used as an air
conditioning returnroute. Old cablesin plenum spacesare
aserioushazard to occupants. Plenum-rated cables (eg UL

910-approved) are resistant to burning without protection

Pyrolysis
Chemical decomposition caused by heat (not burning)

Riser

A vertica spaceinabuilding, often severd floorshigh, often
used to route cables, eg. alift shaft. Note: Cables can burn
rapidly when vertical, hence the popul arity of ‘riser’ tests.
|EC 332-3amulatescablesinsuchaconfiguration. Asdoes
UL 1666

Self-extinguishing
A deprecated term. It related to inability of materials to
sustain burning

Smoke

The visible portion of fire effluent. For test purposes,
smokeisregarded as separatefromthefumesor acidsit may
be mixed with. Dense smoke s one of the main causes of
deathin fires asit hides the exits.

Steiner Tunnel
Thefierce USA tunnel firetest used to assess plenum and
other cables.

Temperature I ndex

Thetemperatureat which somethingwill burnin normal air
(ie 21% oxygen). In other words the temperature at which
the L Ol reducesto 21%. Note: Coa hasan LOI of around
50% when cold, but at 150EC, itstemperature index, the
LOI reducesto below 21%, so it burns. Higher numbers
mean better fire resistance. Productswith aT.I. of say
300EC or more give a better chance of escape.

Toxicity
The ability of asubstance to produce adverse effects on
living organisms.

Toxicity Index

The number obtained when the individual emissions of
specific gases from a burning material are combined
(according to the procedure). High numbers mean higher
toxicity.

uL
Underwriters Laboratories, the USA-based standards
organisation.
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