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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL SAFETY —
CLASSIFICATION OF INTERFACES FOR EQUIPMENT
TO BE CONNECTED TO INFORMATION
AND COMMUNICATIONS TECHNOLOGY NETWORKS
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t of(this technital report is based on the following documents:
ENqUITy drart Report on voting
74/568/CDV 74/580/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 3.
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The committee has decided that the contents of this publication will remain unchanged until
2002-11. At this date, the publication will be:

e reconfirmed,;
¢ withdrawn;
¢ replaced by a revised edition, or

¢ amended.

This document, which is purely informative, is not to be regarded as an International Standard.

A bilinguat-versiomofthistechmicat reportmay beTssuedata tater date:
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INTRODUCTION

This technical report is a guide to the determination of the interface requirements for
equipment in terms of safety. It lists a number of interfaces and indicates the safety category of
each listed interface. This technical report does not contain sufficient detail for conformance
testing purposes, except when used in conjunction with product standards such as IEC 60950.

The equipment safety standard IEC 60950 specifies the requirements for categories of circuits
as SELV circuits, TNV circuits and hazardous voltage circuits (among others). For stand-
alone equipment it is a relatively simple matter to determine the different categories of circuits.
However, an equment WhICh has data port mterfaces is mtended to be connected to other
iterfaces

categoly of the interface of the remote equipment may be unknowp
systemls where telecommunication equipment and data processing €
together via different types of interfaces and networks.

To ovdgrcome this situation it is necessary to classify the int in such
configyrations according to the application and to select tie 8 interfaces
of the ¢quipment and for the type of the network. Simila the i aye to be classified
for profection against damage of the equipment and ' . Aspects of protectjon are

dealt wlith in the ITU-T K series of Recommendation

W
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ELECTRICAL SAFETY —
CLASSIFICATION OF INTERFACES FOR EQUIPMENT
TO BE CONNECTED TO INFORMATION
AND COMMUNICATIONS TECHNOLOGY NETWORKS

1 Scope

This t ipment
may pf the
telecommunication network infrastructure or they may provide localizgd ¥ a. This
technidal report provides guidance on the classification of interfacg S ith the
circuit ftypes defined in IEC 60950 following an analysis of the telecommumi etwork
characteristics.

This technical report only covers equipment appropriately i it does
not address damage caused by one equipment to anothe . nected.
Exceptjonally, interfaces may be designed for higher 4r lowerNevg s ons. In
such cpses it should be ensured that only interfades favi ry and
protectjon level are connected together. This i 3 of the
equipnment manufacturers and network/prqui i allation
categoly of the mains interface.

This tq g ent designers, network opégrators,
network regulators/authoritj able to
varioug interfaces of equip presentatipns are not equipment and so @re not
coverefl by IEC 60950; hence the 3 e er, it is
necesgary to consider the A iSti i llati cation
netwolks when determ Circuit,
TNV-1(circuit, T@ i

If a stg e (e.g.
IEC 62 onding
require

If therq ¢ E latter
prevailg.

This technical repow” applies regardless of ownership or responsibility for installatipn and
maintepance of the equipment or network.

NOTE Terminal equipment is often connected to customer premises cabling when used in a business
environment, and there are standards covering such cabling.

2 Reference documents

IEC Guide 112, Guide on the safety of multimedia equipment

IEC 60065, Audio, video and similar electronic apparatus — Safety requirements
IEC 60364 (all parts), Electrical installation of buildings

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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IEC 60950, Safety of information technology equipment

IEC 61312-1, Protection against lightning electromagnetic impulse — Part 1: General principles
IEC 62151, Safety of equipment electrically connected to a telecommunication network

ISO/IEC 8802-3, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) access method and physical
layer specifications

ITU-T Recommendation K.20, Resistibility of telecommunication equip nstallel in a

telecommunications centre to overvoltages and overcurrents

ITU-T Recommendation K.21, Resistibility of telecommunicatio
customer’'s premises to overvoltages and overcurrents

ITU-T Recommendation K.27, Bonding configurations and g ing in elecommunmication
building

ITU-T Recommendation K.31, Bonding configurati¢ a %g Of telecommunication
installdtions inside a subscriber’s building

3 Terms and definitions

For thg purposes of this technical repo ifh ms and definitions from IEC 60950 as
well as|the following additjgna fTitiQN's

3.1 Definitions fro

3.1.1
a.c. mains supply
the exfernal a.c.

ystem supplying power to the equipment. These| power
ies and, unless otherwise specified, equivalent gources

such ag motor-crive and uninterruptible power supplies

3.1.2

hazardousoltage

a volt 12,4V peak, or 60 V d.c., existing in a circuit which does not mget the

requirements for eithef a limited current circuit or a TNV circuit

3.1.3
limited current circuit

a circuit which is so designed and protected that, under both normal operating conditions and
single-fault conditions, the current which can be drawn is not hazardous

3.1.4

primary circuit

a circuit which is directly connected to the a.c. mains supply. It includes, for example, the
means for connection to the a.c. mains supply, the primary windings of transformers, motors
and other loading devices
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3.1.5

secondary circuit

a circuit which has no direct connection to a primary circuit and derives its power from a
transformer, converter or equivalent isolation device, or from a battery

3.1.6

SELV circuit

a secondary circuit which is so designed and protected that under normal operating
conditions and single-fault conditions, its voltages do not exceed a safe value

3.1.7
TNV ci ; ;
a circujt which is in the equipment and to which the accessible area of
that is|so designed and protected that, under normal operating conditi
conditipns, the voltages do not exceed specified limit values

d and
le-fault

3.1.8
telecommunication network
a mets
ments

— the
teld

equip-
ed as a

— telg
- SE

NOTE 1 r e terms of its functionality, not its electrical
charactd t\as being either a SELV circuit of a TNV
circuit.

NOTE 2
—  pub

—  subj
—  subj
NOTE 3
- apu
- apu
- anl

- apr

3.1.9
service personne
persong having appropriate technical training and experience necessary to be aware of
hazardp to’which they may be exposed in performing a task and of measures to minimize the
risks for themselves or other persons

3.1.10
user
any person, other than service personnel

3.2 Additional definitions for this document

3.2.1
antenna interface
a port for connection of a radio frequency antenna to equipment
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3.2.2
coaxia

| cable interface

a port for connection of a coaxial cable providing for asymmetrical transmission to equipment

NOTE In this technical report, the use of both indoor and outdoor twisted pair cables is considered separately.

3.2.3

network termination point
the physical point at the boundary of a network intended to accept the connection of a terminal
equipment or to be interconnected to another network

3.2.4
paired
a port
equipm
NOTE

3.2.5
termin
the phy

3.3 A

For th
annex

ADSL
FSP
ISDN
LAN
LEPM
LPZ
LTU
NCP
NO
NT
NTBA
NTP

conductor interface
for connection of a cable providing for symmetrical transmissi
ent

bbreviations

b purposes of this technical
B and annex C:

Asymmetric Digital Subscribe

Integrated S

Local Area

Network Termination Point

Dair) to

ely.

huse 4,

NTU
PABX
PCM
PNO
PSTN
SDH
TA
TCP
TE

Network Terminaiing Unit

Private Automatic Branch Exchange
Pulse Code Modulation

Public Network Operator

Public Switched Telephone Network
Synchronous Digital Hierarchy
Terminal Adapter

Terminal Connection Point

Terminal Equipment

ZWRBA Regenerator, Basic Access
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4 Reference configuration

Figure 1 illustrates a hypothetical configuration of "network clouds"” giving examples of the
types of equipments covered by this technical report. Certain of these equipments will only
have one or two interface types, others may have many. Certain of the "network clouds"” will be
elements within the PSTN (where the possibility of more than one network operator exists) and
others may be private networks. The equipment connected to this "network cloud" and part of
the "network cloud" itself can be any type covered by the scope of this technical report.

This technical report provides a framework for safety requirements and protection levels by

reference to the particular examples given in figures 1 and 2. Configurations not covered
should he-treated ||Qing the same Inrinr‘ilnlrac

Jl)

i ==
B '\
e.g. Analogue e.g. Facgimi == :
PNO telephones ?nachi S
—— e.gd. Digital
e.g. Ne_twprk tel¢phones
transmission > ABX

equipment &

k multiplexers

{7

0 |ﬂ{/nn ojo
~—
S

= e.g. Network
& switching

e.g. Telephong
answering
machines

IEC 342/01

Figure 1 — Reference configuration

Where, in a practical situation, an equipment has two or more interfaces of different types, it is
normally necessary to provide safety separation within the equipment between those interfaces
in accordance with IEC 60950.

Figure 2 illustrates examples of possible network configurations. Included are some of the
network elements involved in such networks and an indication of the various commercial
organizations, both Public Network Operators (PNOs) and Network Operators (NOs) generally
(who could be public or private) that are involved in providing network infrastructures to service
the end-customer.
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Example 1

NTP1 NTP2 TCP

> < PNO I NO \i/ -

Example 2

NTP1 NTP2 NP3 (8 TPASTCP
< PNO | NO | NTU | A | -

| N

L

Example 3

e.g. Analogue
telephgnes

NO
TA ﬂ
[
—1 NT1 [ NT2 —_||
e.g. Basic
access ISDN
= e.g| Digital
PABX E telephone
| handsets

— NT1
ﬁ Public network
1 noabhwnrl Street
PUb TG TICTVVOTIN Cablnet UISUIDUIIOn NO 1
e.g. SDH Fibre, | (e.9. ™\ e.g. ISDN frame
ISDN ‘U’, etc. | multiplexer) Primary rate
PNO 1 PNO 2

Customer’s building

IEC 343/01

Figure 2 — Example network configurations
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5 Safety categories of interfaces provided for connection to an information
and communications technology network

NOTE Both primary circuits and secondary circuits can be subject to transient overvoltages. Refer to
IEC 60950.

5.1 SELV circuits

The requirements for SELV circuits are as specified in IEC 60950.

T L H H
52 NNV CITCUTLS

The reguirements for TNV circuits are as specified in IEC 60950. T iFcui further
sub-difided into TNV-1 circuits, TNV-2 circuits and TNV-3 circii i n their
nomingl operating voltage and on the likelihood of their being subjeckto §

5.3 User information

The safety classification (e.g. SELV circuit, TNV-1 circui cuit) of
ports fpr networks, and any restrictions applicable tgthe netwo ler they
are in @ Network Environment 0 or Network Environment/l) seeNg- d ated in
the mgnufacturer's documentation supplied with/tf j Uit in a
safety hazard (see 1.7.2 of IEC 60950)/

e to more
oasider circuitry in an equipment which mleets the
ation inderface port is separated from this cifcuitry in

race port would be suitable for connection|to either

NOTE Ppepending on the design of the interface_it i
than ong¢ type of circuit in other equipment. Fo
requirenfents for a SELV circuit and where thg
accordafce with 6.2.1 of IEC 60950; this telecommun {
a SELV fircuit or a TNV-1 circyit:

For eqliipment intended user jtis recommended to either:

— proyide telecommuyication, Y} ts with circuitry intended for connectioh to a
Nenwork Ene ‘ .6 ' Zuit instead of a SELV circuit, or a TNV-3|circuit
insfead ofa T 2 Ol i

— proyide suffigie the user instructions to avoid connection to a

telq

6 Ph Q ing the safety of interface ports

Annex A identifies_a number of phenomena, some of which can affect a telecommunjcation
netwoik in\such a wdy that an overvoltage can be induced and transmitted to the interface port
of the ¢quipment. These phenomena are typically independent of the normal operating poltage
on the circuit, but can be affected by the circuit impedance.

To determine the safety status of circuits within the equipment for connection to a particular
network it is necessary to know:

— the normal operating voltage on the circuit (due to the circuit under consideration and any
voltages coming from the telecommunication network);

— the severity and frequency of overvoltages;

— if the circuit presents an energy hazard,;

— if the circuit is supplied from a limited power source.
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6.1 Network Environment O

A telecommunication network is considered to be in a Network Environment 0O if the following
conditions apply to all parts of that network:
a) the possible effect of indirect lightning has been reduced (for details, see annex C, point 1);

b) the possibility of having different earth potentials has been reduced (for details, see
annex C, point 2);

c) the possibility of power cross/contact has been reduced (for details, see annex C, point 3);

d) the possibility of induced transients and voltages has been reduced (for details, see
annex C, points 4 and 5).

6.2 Network Environment 1

A teleqommunication network is considered to be in a Network E
of the equirements for a Network Environment 0 are not fulfilled

r more

7 Ddtermination of circuit type

In orde
know:

sary to

— the
con

— if th

le-fault

This is

Working voltage
of interface

Within limits for a
SELVcircuit?

J,No

ADOVE SELV circult

1=
3

‘>| TNV-1 CIRC
—>| TNV-3 CIRCUIT

Yes
»

le— limits but within — >
TNV circuit limits?

| TNV-2 CIRCUIT |<—

Network Envirohment 0
Network Envoronment 1

Above limits for a

D HAZARDOUS VOLTAGE |<— «Yes TS
TNV circuit?

—>| HAZARDOUS VOLTAGE U

IEC 344/01

NOTE 1 Requirements for remote power feeding circuits are being developed by IEC TC 74.

NOTE 2 The requirements for separating SELV circuits and TNV circuits from hazardous voltages are as
specified in IEC 60950. A hazardous voltage can exist in a primary circuit or a secondary circuit.

Figure 3 — Flowchart for determination of circuit type
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Annex A

Table A.1 -

VAN

Consideration of interface phenomenon

?o%sideration of interface phenomenon

Phenomenon

IntMrt t%

covgred

@sting

rqas,
ments,

Safety consideratiops

Normal operating voltage

Ltdoor paired condu<6r

TNWA1 circuit (if within limits for a SELV circuit) or TNV-3
i cuit), due to induced overvoltages or hazardous voltag

circuit (if within limits for a TNV
e.

Q

Litdoor coaxial cable

Y,
5

/7 circuit), due to induced overvoltages or hazardous voltag

TNW-1 circuit (if within limits for a SELV circuit) or TNV-J

circuit (if within limits for a TNV
e.

door paired conductor

M@E\L%réit, TNV-1 circuit, TNV-2 circuit, TN

V-3 circuit or hazardous voltage.

door coaxial cable

/ /»gouy/be)SE{V}xﬁzuit, TNV-1 circuit, TNV-2 circuit, TN

IV-3 circuit or hazardous voltage.

>

C mains supply

/ PKm}ré cipz'{i)ﬂw\&gardous voltage.

Q

Ltdoor antenna

IEC Guide 112 KCovere y tHe surge test of IEC 60065, 10.1.
be’TN i mvoltage limits for a SELV

fora

ircuit) or TNV-3 circuit (if within limits

Induced
lightning

disturbance due to

tdoor paired conductor

NetwoM\staII ion mh‘ﬁm)it trahsjeqts to 1,5 kV per IEC 6

R

D950.

Q

Litdoor coaxial cable

Network instahalig_r;must)hﬁt }éns}é\/t'y@\l@ kV per IEC 6

D950.

door paired conductor

Covered by 1,5 kv%rayéent equent of AEC 80950 for TN
installation provides adequate prot}%n

IV-1 circuits and TNV-3 circuits if the

door coaxial cable

V-1 circuits and TNV-3 circuits if the

C mains supply

eafis.
Covered by 1,5 kV transie}ueq/uir meA/of | 950 jor TN
installation provides adequate prétectionzmeans.

This is covered by IEC 60664-1.

(3)T002:031 O 20T L
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Table

A.1 (continued)

Phenomenon

Interface port
covered

be

Existing
Standards/Other
documents

Safety consideratio

ns

Direct lightning stroke

Q

N
utdoory«eg,/etﬁjucy

N O

The voltages expected as a result of a direct lightning stroke
excess of those considered by IEC 60950 and so are beyond

on a paired conductor cable are in
the scope of this technical report.

Q

utdooWbl)V

e

The voltages expected as a result of a direct lightning stroke
considered by IEC 60950 and so are beyond the scope of th

on a coaxial cable are in excess of those
s technical report.

>

htenna

e Ypltages expected as a result of a direct lightning stroke
congidered by IEC 60950 or IEC 60065 and so are beyond tH

on an antenna are in excess of those
e scope of this technical report.

Induced by electric traction
systems

Q

ptdoor paired condW

equirements of ITU-T Directives, volume VI, were consider
further action is required for TNV-1 circuits and TNV-3 cir

bd when writing IEC 60950 and so no
uits.

Q

Litdoor coaxial cable

/L

Reguirements of ITU-T Directives, volume VI, were consider
fuftheracti quired for TNV-1 circuits and TNV-3 cir

bd when writing IEC 60950 and so no
Cuits.

ESD

P
/ )
é

7

A

alé)t @gaﬁdec(as;/éfety issue.

Surges due to high voltage
switching

C mains supply

IEC eoseMie((

CWWH%.

Differences in earth potential

Q

tdoor paired conductor

%su/ue/th/(inteyam,s@segarated from earth in accordand

e with IEC 60950 6.2.1 c).

Q

Litdoor coaxial cable

Ensugé that gither the installationmeets ITU-T Recommendd
K.31, plica € installal ion or that interfaces are s
IEC 60950 6.2

tion K.27 or ITU-T Recommendation
eparated from earth in accordance with

n

door paired conductor

Covered by ¢ n5|d n of et ork nvig nment which crd
IEC 60364. Fo ork terfaces shoul
conductors.

ss-refers to equipotential bonding per
il be treated as for outdoor paired

n

door coaxial cable

Covered by conS|derat|on f Netw nvir hich crd
e |nt agés houlc

ss-refers to equipotential bonding per
be treated as for outdoor coaxial cables.

Power cross (direct contact)

Q

tdoor paired conductor

ITU-T
Recommendations
K.20, K.21

Q

Litdoor coaxial cable

IEC 60364. For Network

S

(3)T00Z:231 O 20T2Z9 WL
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Table A.1 (continued)

Phenomenon

Interface pgrt tg be

cov, red

Existing

Standards/Other

documents

Safety consideratio

ns

Mains induced

Q

utdoor ireé<con uct

><>

Ensure that the installation meets ITU-T Recommendation K|
applicable to the installation.

27 or ITU-T Recommendation K.31, as

Q

utdoor}eﬁ?/cablg

7

Ensure that the installation meets ITU-T Recommendation K|
ary{Iicable to the installation.

27 or ITU-T Recommendation K.31, as

door paired conduct?/

L

nsure that the installation meets ITU-T Recommendation K|
icable to the installation.

27 or ITU-T Recommendation K.31, as

door coaxial cable

o

re that the installation meets ITU-T Recommendation K|
appll able to the installation.

27 or ITU-T Recommendation K.31, as

X

%

(3)T002:031 O 20T L
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Annex B

Worked examples of certain network interfaces

Table B.1 provides some worked examples of common network interfaces. This table
recognizes that interfaces for information and communications technology networks are often
standardized regionally or nationally, rather than internationally. It is not intended for this list to

be exhaustive.

Table B.1 — Worked examples of certain network interfa¢es
NOTE The referenced document in column two may not contain the actual interf name asStated i column
one, but|may describe an equivalent interface
. Approximate etWoTk \'fél 60950
Interfacq or_connectlon Documen_ts relevant for the operating Earfhing meNon hent dircuit
point interface ]
voltage \JParchause cdtegory

ADSL ANSI T1.413 ¢ 2 28 V peak o\ 1) TNV-1
V5.1 ETS 300 324-1 13V Adc. Dol |\ 1 tNV-1
V5.2 ETS 300 347-1 13\d.c( ) 1 TNv-1
X 24 ITU-T V.11 / X.24 s \ ¥, /2] Fesimos, 0 TNV-1/SELV
Centronigs/parallel Manufacturer’s specificati 5\ d.c \y/es 0 SBELV
interface |(PC)
Video intgrface (PC) Manufacturer’s specif}c’aﬁon Nd.c. yes/no 0 BELV
RS 232 Q/V.24 ITU-T Rec. V.24 (‘\x ik\\/\skc.) yes/no SELV
RS 232/\|.28 ITU-ZRes, V.28 N\ N0 12 Ve, yes/no 0 SELV
RS 422 |TN-TN=\C VN1 N \ ie)Vd.c. yes/no 1/0 TN-1/SELV
RS 485 ITUWII \ 6V d.c. yes/no 1/0 TN-1/SELV
Ethernet floBase5 /| ISO/IEC 88023 +2Vd.c. no 1 TNV-1
Ethernet [LOBase2 ISONER 88023 N +2 V d.c. no 0 BELV
Ethernet [LOBaseT NSO/MEC 8802-37 "\ +2Vd.c. no 0 SELV
G.703 N\ \TO\T Rew Gra3 +3V d.c. no 1/0 TNV-1/SELV
[Unstructfired] E{ E\s 3&)({41%}55 300 247 +2 V d.c. no 1/0 TNV-1/SELV?
ISDN SO0Jpus™_ "\ o] ETS\300 072-1 40 V d.c. no 1/0 TNV-1/SELV?
ISDN UKD RSI js 102 080 115V d.c. no 1 TNV-3
“48 V" station bat ) TS 300 132-2, max. yes/no 0 BELV

SI1 T1.315-1994 -57 V d.c.
“60 V" statiab batteryb ETS 300 132-2 max. yes/no 0 TNV-2

-75V d.c.

Analogue PSTN ETS 300 001 -57 VvV d.c. yes/no 1 TNV-3
48 V battery 80V a.c.
Analogue PSTN ETS 300 001 -75V d.c. yes/no 1 TNV-3
60 V battery 80V a.c.°
PCM11VA Tin ETS 300 001 -75V d.c. yes 0 TNV-2
(LTU side) 80V a.c.*
PCM11VA SISA QD2 TS 0076/96 +1,5Vd.c. yes 0 SELV
(LTU side)
PCM11VA UB ETS 300 132-2 -75V d.c. yes 0 TNV-2
(LTU side)
PCM11TA Tin ETS 300 001 31Vd.c. no 1 TNV-3
(NTU side) 40V a.c.®
Analogue PSTN
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Interface or connection | Documents relevant for the Approximate . d N_etwork IECT 60950

point interface operating Earthing environment circuit
voltage per clause 6 category

FSP IEC 60950 110 V d.c. no 0 TNV-3

Remote power supply

PCM2FA UKO ITU-T Rec. G.703 115V d.c. no 1 TNV-3

PCM2VA UKO ITU-T Rec. G.703 115 V d.c. no 1 TNV-3

(LTU side)

PCM2VA TIn ETS 300 001 -75V d.c. yes 0 TNV-2

(LTU side) 80V a.c.°

PCM2TA UKO ITU-T Rec. G.703 115V d.c. no 1 TNV-3

(NTU side) /\

PCM2TA|TIn ETS 300 001 31Vd.c. no 1 TNV-3

(NTU sidg) ETS 300 659-2 40V a.c.’ (O\¢

LEPM V2M ETS 300 233 +3Vd.c. no 0 \‘SELV

(LTU sidg) ITU-T Rec. G.703 N \\\\/

ZWRBA (Ko ETSI-TS 102 080 115V d.c. B\ N\ K TNV-3

(LT, NT) 4 K-

NTBA UK0 ETSI-TS 102 080 115 V ge~ oA [\ N\ TNV-3

NTBA SO ETS 300 012-1 40 V/d.c~| \ho N on SELN / TNV-1

a Addjtional information may need to be provided by man

b Intefface for DC powering of any other equj lecommunication facilitjes, is

alsg covered in ETS 300 132-2.

¢ Ringing signal.

d FPH (functional and protective earth), if not/marked in

€ Starnpdard and safety requirements are unde con@%@tio
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TR 62102 O IEC:2001(E) —19-

Annex C

Conditions for Network Environment O

1) The possible effect of indirect lightning (i.e. lightning that does not directly strike the
network conductors but which nevertheless induces a voltage in them) has been reduced by

2)

3)

4)

5)

measures described in IEC 61312-1, protection zone LPZ 1.

The possibility of having different earth potentials existing at different points on the network
has been reduced to a level where electric _shock is unlikely, e.g. by connecting all

eqyipment within the network to the same equipotential bonding syste

NOTE 1 Although an equipotential zone provides protection for people from
necg¢ssarily protect the interconnecting cables from overcurrents. These overcu
with|the resultant risk of fire. Examples of measures that may be applied to preve
redd B
or ITU-T Recommendation K.31, as applicable to the installation) and isola
earth.

NOTE 2 In the USA, a network telecommunication conductor is copSid
therg is a possibility of accidental contact to an a.c. mains suppl
with{respect to earth.

Theg possibility of power cross/contact between the pietwork

enduring that either the conductors™qf the s
netyork, or both, are insulated for )
deqcribed in IEC 60364.
The
ind
phy
The
suf

64).

oes not
rheating
b include
ion K.27
ces from

t 1 when
ts r.m.s.

pply is
5 or by
of the

ply, as

acitive,
m, and
pply.
being
ms.
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Annex D

Voltage ranges of SELV circuits and TNV circuits

Table D.1 — Voltage ranges of SELV circuits and TNV circuits

Normal operating voltage

Overvoltage from

telecommunicati-on

MAthin SEL N circuit Limite

Exceeding SELV circuit

Limite bt vaithin TRIN/

network possible?

circuit limfts

Yes

TNV-1 circuit

No

SELV circuit

NOTE Refer to IEC 60950 for further information.

&
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