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International Electrotechnical Commission (IEC) is a worldwide organization for standardization conmn
national electrotechnical committees (IEC National Committees). The object of IEC ¢issto p
rnational co-operation on all questions concerning standardization in the electrical and elgctronic fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifig
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter~referred to a
lication(s)”). Their preparation is entrusted to technical committees; any IEC Natiodal -€ommittee int
he subject dealt with may participate in this preparatory work. International, |governmental an
lernmental organizations liaising with the IEC also participate in this preparation) 1IEC collaborates
the International Organization for Standardization (ISO) in accordance <with conditions determi
bement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as_nearly as possible, an interr]
sensus of opinion on the relevant subjects since each technical «cammittee has representation f
rested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC N
hmittees in that sense. While all reasonable efforts are made“to ensure that the technical content
lications is accurate, IEC cannot be held responsible{forvthe way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publi
sparently to the maximum extent possible in their national and regional publications. Any dive
veen any |[EC Publication and the corresponding(national or regional publication shall be clearly indig
latter.

itself does not provide any attestation -of/conformity. Independent certification bodies provide con
essment services and, in some areas, -actess to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

isers should ensure that they have-the latest edition of this publication.

liability shall attach to IEC or'its directors, employees, servants or agents including individual expe|
mbers of its technical committees and IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqg
lenses arising out of ‘the" publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawn ¢o ‘the Normative references cited in this publication. Use of the referenced publica
spensable forthe“correct application of this publication.

ntion is drawn to the possibility that some of the elements of this IEC Publication may be the su
bnt rightS.MEC shall not be held responsible for identifying any or all such patent rights.
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ntain task of IEC technical committees is to prepare International Standards. Howe
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data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62839-1, which is a technical report, has been prepared by IEC technical committee
46: Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components
and accessories.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting

46/496/DTR 46/528/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A listof—attparts—mthetEC 62839 eries, pubtishedumder thegemnerat—titte—Envirormental

declatation, can be found on the IEC website.

The gommittee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.eh” in the data
related to the specific publication. At this date, the publication will be
e refonfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued atra\later date.

IMPORTANT — The 'colour inside’ logo on the“cover page of this publication indigates
that [it contains colours which are considered to be useful for the cofrect
undefstanding of its contents. Users should therefore print this document usipg a
colour printer.
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ENVIRONMENTAL DECLARATION -

Part 1: Wires, cables and accessory products —
Specific rules

Specities

-life stages and provides methodological precisions to PEP/PCR writing for\‘wire
5 and accessories” products used for communication, data, control and command

bneral rules all together form the product category rules.
1025:2006 establishes the principles and specifies the procedures [for developing
vironmental declaration programmes and Type Il enviropmental declaratio

Il environmental declaration programmes and Type Ill enyironmental declaratid
ishes principles for the use of environmental informatiofy, ;ih addition to those gi
1020:2000.

n business-to-business communication, bGtY their use in business-to-con

bd here after as PEP, follow a specific set 0f rules and requirements specified in pf
Dry rules declaration that are referred heré’after as “PEP/PCR”.

categories of wires and cables argzcovered:

mmunication and data wiresland cables, which may have metal or optical

nductors;
ntrol and command wiresand cables , which can have metal or fiber optical condu
cessories.
ocument only deals with the “wires and cables” products. “Accessories products” 3

I study.

ocument is primarily intended for:

viconment and/or product managers;

used
n and
s and
PSR

Type
ns. It
ent of
ns. It
en in

Il environmental declarations as described in 1ISO14025:2006 are primarily intended for

sumer
tions,
oduct

fiber

tors;

re for

- L

Alife cvcle assessment) exnerts in companies incharae of PEP/PCR developme
\ 7 7 T Ll 7 ~ T

t;

— verifiers in charge of PEP/PCR conformity assessment in accordance with the defined
rules.

2 N

ormative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including
amendments) applies.

IEC 60793 (all parts), Optical fibres

any
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IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category Al multimode fibres

IEC 60794 (all parts), Optical fibre cables
IEC 61156 (all parts), Multicore and symmetrical pair/quad cables for digital communications

IEC 61156-5, Multicore and symmetrical pair/quad cables for digital communications — Part 5:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Horizontal
floor wiring — Sectional specification

IEC 6[L156-7, Multicore and symmetrical pair/quad cables for digital communications {\Hart 7:
Symnjetrical pair cables with transmission characteristics up to 1 200 MHz ~ Sedtional
specification for digital and analog communication cables

ISO/IEC 15018, Information technology — Generic cabling for homes
ISO 14020:2000, Environmental labels and declarations — General principles

ISO 14025:2006, Environmental labels and declarations — Type (1l,environmental declarations
— Principles and procedures

ISO 14040:2006, Environmental management — Life €ycle assessment — Principles and
framework

ISO 14044, Environmental management — Life)cycle assessment — Requirementg and
guidelines

3 Tgerms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
funct|onal unit
qguant|fied performance-of*a system of products intended to be used as a reference unjt in a
life cyfcle assessment

[SOURCE: ISO 14040:2006, 3.20, modified — modified for fitting with the specific categpry of
produgts that are covered in this document]

3.2
productispecific rules
PSR

set of specific rules, requirements and guidelines for developing Type Il environmental
declarations for a product category

3.3

product category rules

PCR

set of specific rules, requirements and guidelines for developing Type Il environmental

declarations for one or more product categories

[SOURCE: ISO 14025:2006, 3.5]
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3.4

product environmental profile

PEP

declaration indicating the environmental aspects of a product established in compliance with
the PEP ecopassport program according to ISO 14025, 1SO 14040 and ISO 14044

3.5

reference product

product or products system modeled in the LCA and representative of a homogeneous
environmental family

3.6
refergnce flow
measyire of the outputs from processes in a given system required to fulfill the fupction
expregsed by the functional unit

[SOURCE: ISO 14040:2006, 3.29, modified — modified for fitting with the speeific categpry of
produgts that are covered in this document]

3.7
life cycle assessment
LCA
compllation and evaluation of inputs, outputs and the potential environmental impact$ of a
produgt system throughout its life cycle

[SOURCE: ISO 14040:2006, 3.2]

3.8
system boundary
set of criteria that specify which elementary processes are part of a system of prqducts

[SOURCE: I1SO 14040:2006, 3.32, modified — modified for fitting with the specific categpry of

produgts that are covered in this document]

4 Clommunication and data wires and cables

4.1 |Functional unit and reference flow description

Subclpuse 4.1 speecifies for communication and data wires and cables category the
chapter "Functional*unit and reference flow description” of the PEP/PCR by defining| more
accurately the-functional unit of this product category.

To deffine'the functional unit of the communication and data wires and cables, manufacfurers
shall ysé.the following sentence.

“Transmit a communication signal on 1 m according to XX protocol, YY category, during X
years and a Y % use rate in accordance with the standards in force.”

Lifetime and use rate match the Z application defined in Table A.1 of “Wires, cables and
accessories products specific rules”.

The determination of the number of years X depends on the application and is explained in
5.2.2. “Use phase”.

To the functional unit corresponds a reference flow, expressed in metres and which includes:

— the reference product;
— the reference product packaging;
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— products and items necessary for the installation which are integrated in the field of the
study.

4.2  System boundaries
4.2.1 Overview
As described in the PEP/PCR, the following life cycle phases are to be recorded:

e the manufacturing phase: from the natural resources extraction to product manufacturing
and its disposal to the producer’s last logistic platform;

e the distribution phase: from the producer’s logistic platform until its arrival at the place of
implementation;

e the installation phase;

e the use phase of the product including its use, and maintenance necessary\to ensufe the
sefrvice ability;

e the end of life phase which takes into account the product end of lifettransportatiop to a
trgatment centre or dump.

4.2.2 Installation phase

Concerning communication and data wires and cables, due’Mo the wide range of pogsible
installation of these products, the installation phase is excluded from the PEP/PCR perimeter.
The ipact determination of the installation will be perfermed by the PEP users accordjng to
the prioduct use context.

So, in the chart of the environmental impacts)y‘the installation column will include the
refergnce “has to be determined by the user” indicating that the assessment of the installation
phasg impact has not been carried out and has-to be treated by the PEP user.

4.2.3 Use phase
423 Overview

Subclpuse 4.2.3 completes PEP/PCR “use phase” for communication and data wireg and
cable$ category. It gives the hypothesis for the calculation of the use phase impact.

There| are three types. of )communication and data transmission cables:

e twjsted pair cables;
e coaxial cables;

e opticalfibre cables.

In thel.case of communication wires and cables, the impact of the product use phase on the
product total life cycle is low.

The energy consumed in the use phase by communication and data cables is related to the
cable attenuation for the transmitted signals. This attenuation is due to the signal energy loss
along the conductors.

NOTE On metal conductors, resistive losses and electromagnetic emission occurring at high frequency induce
attenuation. Attenuation increases with conductors’ length and frequency of emitted signal.

On optical fiber cables, attenuation depends on the type of fibers, on the used wavelength and on the optical fiber
length .The attenuation measurement (in dB) expresses the ratio between the emitted energy and the received
energy: the smaller the measured value, the better the link.

The energy consumption during use phase will correspond, in order of preference, to growing
energy consumption:
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— Either to be measured. (The following paragraphs “Use phase losses determined by
measurement” describe the losses measurement methods.)

— Or will reference the losses maximum values as specified in the respective standards.
(The following paragraphs “Use phase losses determined by standards” describe how to
calculate the losses.)

In all cases, the determination of loss method used shall be specified in the PEP/PCR and
justified in the LCA report.

4.2.3.2 Twisted pair cables

H 1 H | H | (4 " " Lot (o | 1
TW'StLU pall LabliTs Aarc 1Tiallily ustU TUT CUTITUULTT S TITIWUTRITTY AlTU ICITPYTTUTTY.

Netwarks are defined in the standards, such as being links of length up to 100 m\max|{mum,
consisting of 90 m of horizontal cables and 2 times 5 m of patchcords. In business, indtalled
horizdntal cables can vary from 10 m to 90 m. The average length usually found on a [set of
conngctions is 40 m. This average length of 40 m is used to calculate the'energy loss pt the
frequency of considered protocol because attenuation is not proportional'to-the length blit has
an exponential behaviour. Indeed, we know that more than 50 % of the‘energy is consumed in
the first 20 m of cable.

The energy loss is calculated using a 40 m cable, and the conSumed power is then redug¢ed to
the fupctional unit (1 m of cable).
a) Uge phase losses determined by measurement

Fdqr the use phase losses measurement, the following formulas from physics of
trgnsmission will be used:

(Pe #Ps) x Nbpair

Plost =
I-average

2
peo Y _ 7.2 —ul
z

_Att
P =P, x10 10

where

Pibst is the_.conisumed power in watts/meter of cable;

Pd is the power input in watts;

z issthe resistance in ohms;

U is the voltage in volts;

I is the intensity in amperes;

Py is the watt output power;

Att is the linear attenuation in dB of the cable at the frequency of the maximum
amplitude of the spectrum used in the communication protocol for an
average length (L,yerage) Used in meters. The frequencies to be used are
mentioned in Table 1. The measurement method of linear attenuation is
described by IEC 61156-1;

Nb i is the the number of pairs used in the communication protocol,

Laverage is the average length in meters of an installed cable.

In all cases, the obtained value in watts has to be multiplied by the lifetime and use rate of
the corresponding application to obtain the energy consumed in Wh or joules
(see Annex A).

Generally, choices will be identified in the PEP/PCR and justified in the LCA report.
b) Use phase losses determined by standards
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Used network protocols set the frequency range of transmitted signals. For the losses
calculation, we will use the frequency value at the maximum spectral amplitude used in
the communication protocol. The frequencies to be used are mentioned in Table 1.

To meet the requirements of these protocols, the cables are divided into categories. For
each category is assigned an attenuation value according to the central frequency of the
relevant protocol. This maximum attenuation by category is defined in the IEC 61156
standard corresponding to the cable category.

Table 1 includes all the data to use for horizontal cables complying with the reference
standards (performance standard cable IEC 61156 and Ethernet IEEE standard 802.3).

Table 1 — Twisted pair cables

Twisted pair copper cables

Protocol Frequency Category Power consumption
MHz

Etherrjet 100 M 31,25 Cat.5 according to | 4,54 dB/40 m at 31,25 MHz

o IEC 61156-5 Injected power = 14 Mw
BP(*)4100 MHz leading to 0,454 mW/m dfreable on 2 pairs
1 G Ethernet 83 Cat. 6 according 7,16 dB/40 m at 83 MHZz

ol to IEC 61156-5 Injected power = 14 mW
BP (*)|= 250 MHz leading to 0,565 {mW/m of cable on 2 pairs
10G Ethernet 400 Cat. 6a according |15,85 dB/4Q m\at 400 MHz

NE to IEC 61156-5 Injected power = 14 mW
BP (*)|= 500 MHz leading’to 1,364 mW/m of cable on 4 pairs
10G Ethernet 400 Cat. 7 according 15,8,dB/40 m at 400 MHz

o to IEC 61156-5 Injeécted power = 14 mW
BP(*)4600 MHz leading to 1,363 mW/m of cable on 4 pairs
10G Ethernet 400 Cat. 7a according, |15,04 dB/40 m at 400 MHz

o to IEC 61156%5 Injected power = 14 mW
BP(*)41 000 MHz leading to 1,356 mW/m of cable on 4 pairs
10G Efhernet 400 Cable -according to | 14,56 dB/40 m at 400 MHz

o IEC 61156-7 to be |Injected power = 14 mW
BP()41 200 MHz use€dyin BCT leading to 1,351 mW/m of cable on 4 pairs

applications
according to
ISO/IEC 15018

(*) BR: cable bandwidth

4.2.3.B Coaxiahcables

For televisionnmodulated from 47 MHz to 2 500 MHz, the used power doesn’'t excedgd the
85 dBuV, meaning 18 mV on 75 Q. Lost power is around 0,26 pW. This lost power is
consigered negligible by comparison with the impacts of the manufacturing, distributioh and
end otF life’product phases.

For mobile telephony networks, 50 Q coaxial cables inside antennae transmitter equipping
antenna-relay are powered by a maximum electric power of 10 W to 40 W for antennas. The
emission frequency varies from 1,8 MHz to 3 GHz.

With different diameters of coaxial cables and attenuations depending on the size of coaxial
cables, it is difficult to establish a general rule. The determination of losses such as defined
for twisted pair cables is used with the value 1 for the Nb,,;, parameter.

In all cases, the value obtained in watts is multiplied by the lifetime and use rate of the
corresponding application for the energy consumed in Wh or joules (see Annex A).

Moreover, the choices will be identified in the PEP/PCR and justified in the LCA report.
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4.2.3.4 Optical fibre cables

Optical fiber cables are mainly used for computers networking on medium-sized to large
distances.

Used network protocols establish optical fiber type: either the multimode fiber, or the single-
mode fiber. In optics, attenuation depends on the wavelength.

The distances of multimode fiber optical local networks are from 300 m to maximum
2 000 m. 150 m length is used, consensually, to calculate the optical signal attenuation at the
wavelength of the considered protocol because it represents the worst case.

Distarlces in single-mode fiber optical local networks are less than 10 km. 500 mhNenhgth is
used |consensually to calculate the optical signal attenuation in the wavelength of the
considlered protocol because it represents the worst case.

The attenuation is not proportional to the length but is exponentially related.,This value i$ then
reducged to the chosen functional unit, 1 m of cable.

For the optical signal losses calculation, we will use the most“impacting wavelength for
attenygation for both types of optical fibers (as we don’'t know, which one will be used by the
final qustomer), that is to say 850 nm for multimode fibers (OM)'and 1 310 nm for the dingle-
mode|fibers (OS).

Average lengths to estimate line losses are identified-in Table 2.

a) Use phase losses determined by measurement

Fdgr the use phase losses determined by méasurement, the formula issued from phygics of
trgnsmission will be used:

(Pe —Ps) x Nbgg

Lave rage

Piost =

At
Py =P x10 10
Conversion mW in dBms

P(dBm)
P(mw) =10 10

where

Pibst is the loss of optical signal in watts/meter of cable;

P is the input power in watts;

P TS theoutput power T watts;

Att is the cable attenuation in dB at a used wavelength for an average length
(Laverage) in meters. Wavelengths and installation average length are
specified in the chart above. The measurement method of linear
attenuation is described by IEC 60794;

Nbg, is the number of optical fibers in the cable;

Laverage is the average length of installed cables in meters.

In all cases, the value obtained in watts has to be multiplied by the lifetime of the
corresponding application for the power in Wh or joules (see Annex A).

Generally, choices will be identified in the PEP/PCR and justified in the LCA report.
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b) Use phase losses determined by standards

The maximum attenuation values at the reference wavelength are 3,5 dB/km
(IEC 60793-2-10) for multimode fibers and 0,4 dB/km for single-mode fibers.

Table 2 includes all the data to use for the optical cables from reference standards (cable
performance standard IEC 60793, IEC 60794 and Ethernet IEEE standard 802.3).

Table 2 — Optical cables

Optical fiber cables

Protocol Optical fiber | Wavelength | Maximum Average Power consumption
type distance length
LLLAL
m
10GBASE-SR <300 m Attenuation at 850 nm: 3,5 dB/km
1000BASE-SX 500 m Injected power=0 dBm, leading tp 1
Multimode 850 150 mw
10BASE-FL 2 km Leading to 0,76-mW/km or
0,76 pW/m_of|LFO

100BASE-LX 2 km to 3 km Attenuation at 1 310 nm: 0,4 dB/km
1000BASE-LX 2 km Injected power=0 dBm

Single mode 1310 500

feading to 1 mW

10GHRASE-LR 10 km Leading to 0,09 mW/km or
0,09 pW/m of 1FO

4.2.4 Lifetime and use rates

The lffetime and use rate of communication~and data wires and cables were consengually
deternined by all the technical experts of the'profession for the different possible application
areas| This hypothetical lifetime is always less than the product real life.

Any wire or cable, according to standards to which it corresponds to, belongs to a pgingle
applidation.

Table| A.1 includes the different fields of application covered for wires and cables, and
specifies the products lifetime and their use rate leading to use time to take into account in
the cglculations.

In thg exceptional*case an application is not described by Table A.1, and to ensufe the
PEP/PCR comparability, a 5 years lifetime with a 100 % use rate will be considergd by
default.

4.2.5 End of life phase

Subclause 4.2.5 completes chapter 2.2.5 of the PEP/PCR “End of life phase” for
communication and data wires and cables category, describing the steps to be considered in
the assessment of the end of life phase.

To ensure PEP/PCR comparability, the end of life phases to be taken into account are:

e transportation, assuming local transport as described in the PEP/PCR;

e a stage of grinding/separation of metals and plastics;

e recycling of 100 % for metals, linked to the economic value of these materials;
e landfilling of other materials.

NOTE In the case of other end of life scenarii are known (example re-use of other material), those scenarii will be
used and will be well justified and documented in the PEP and LCA report.
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ontrol and command wires and cables

Functional unit and reference flow description

Subclause 5.1 specifies for control and command wires and cables category the chapter
“Functional unit and reference flow description” of the PEP/PCR, so as to provide a more
precise definition of the functional unit of this product category.

To define the functional unit of the control and command wires and cables, manufacturers
shall use the following sentence.

“Tran
meas

The lifetime and the use rate correspond to the Z application defined in Table"A:1l of “

cable

The d
expla

To the functional unit corresponds a reference flow, expressed in meters and which ing

as de
e th
e th
[ ) pr

stlidy.

5.2
5.2.1
As de

e th

and its disposal to the,producer’s last logistic platform;

e th

im
e th
e th

sefrvice-ability;

e th

ire and regulate equipments.”

5 and accessories products specific rules*.

ned in 4.2.2, “Use phase”.

scribed in the PEP/PCR:

b reference product;
b reference product packaging;
pducts and items necessary for the installation which are integrated in the field

System boundaries
Overview
5cribed in the PEP/PCR, thelfollowing life cycle phases are to be included:

e manufacturing phaset_from the natural resources extraction to product manufac

plementation;
b installatiensphase;
b use phase of the product including its use, and maintenance necessary to ensu

prend of life phase which takes into account the product end of life transportatio

Emit data and signals on a distance of 1 m during X years and a Y % use rate toycontrol,

Nires,

etermination of X number of years and Y use rate depends on(thé application and is

ludes

bf the

turing

b distribution phdase: from the producer ’s logistic platform until its arrival at the place of

re the

N to a

treatment centre or aump.

The following subclauses complete, for the installation, use and end life phases, the

respe

5.2.2

ctive chapters of the PEP/PCR.

Installation phase

Subclause 5.2.2 replaces chapter of the PEP/PCR “Installation phase” for the control and
command wires and cables category, in justifying its exclusion from the PEP/PCR perimeter.

Concerning control and command wires and cables, due to the wide range of possible
installation of these products, the installation phase is excluded from the PEP/PCR perimeter.
The impact determination of the installation will be performed by the PEP users according to
the product use context.
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So, in the chart of the environmental impacts, the ”installation” column will include the
reference “has to be determined by the user”, indicating that the installation phase impact
assessment has not been carried out and has to be treated by the PEP user.

5.2.3

Use phase

Subclause 5.2.3 specifies chapter of the PEP/PCR “Use phase” for control and command
wires and cables, justifying that the impact of the phase is negligible compared to the impact

of the

total product life cycle.

The environmental impacts of joules effect losses for control and command wires and cables

are ng

In fad
transy

are applied in a sporadic way (control cables).

So, i
“negli
with t

5.2.4

Subcl
comm

To en

o {rg
e a

e Je

o landfilling of other materials.

NOTE
used a

6 A

Void.

Lt (e " 1 H et £ " H L g dorprd ! ek
ygnyioie LUNTPgarcu tu ULtheT priasts TTpalls (raruractatinngy, Uistrmoutiurt artud €©rid Ul

t, they are using currents of intensity around a few tens of mA, either becaus
orted currents are low in intensity (measure cables), or because the voltage.'and ¢

n the environmental impacts chart, the use column should include the refeg
hible”, indicating that the impact assessment of this phase is_negligible by comp
he other life cycles stages of these products.

End of life phase

huse 5.2.4 completes chapter of the PEP/PCR /End of life phase” for contrg
and wires and cables category, fixing the perimeterof the end of life phase.

sure PEP/PCR comparability, the end-of-life_ phases to be taken into account are:

nsportation, assuming local transport as described in the PEP/PCR;
btage of grinding/separation of metal§*and plastics;
cycling of 100 % for metals, linked to the economic value of these materials;

In the case of other end of Jife\scenarii are known (example re-use of other material), those scenarii
hd will be well justified and decumented in the PEP and LCA report.

ccessories FFS
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