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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR
MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 1. General requirements

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for s

two organizations.

2) The formal decisions or agreements of the IEC on technlc
international consensus of opinion on the relevant subjects
from all interested National Committees.

3) The documents produced have the form of recommend
of standards, technical specifications, teck
Committees in that sense.

4) In order to promote international unification,
Standards transparently to the maximum ,€X
divergence between the IEC Standard and the

indicated in the latter.

their national and regional standards. Any

rresponding national or regional standard shall be clearly

The text of this standard is based on the following documents:

FDIS Report on voting

66/233/FDIS 66/244/RVD

Full information on the voting for the approval of this standard 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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Annexes A to H form an integral part of this standard.

In this standard, the following print types are used:

— requirements and definitions: in roman type;

— NOTES: in smaller roman type;

— conformity: in italic type;

— terms used throughout this standard which have been defined in clause 3: SMALL ROMAN
CAPITALS.

The committee has decided that the contents of this publication will remain unchanged until
2002. At this date, the publication will be
» reconfirmed;

« withdrawn;

- replaced by a revised edition, or

« amended.

The contents of the corrigenda of May 2002 and Apri

»

dded in this copy.
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INTRODUCTION

This part 1 specifies the safety requirements that are generally applicable to all equipment
within its scope. For certain types of equipment, these requirements will be supplemented or
modified by the special requirements of one, or more than one, particular part 2 of the
standard which must be read in conjunction with the part 1 requirements.

@%
S

Documents

Document Sharing Hub

Full document details: IEC 61010-12001


http://www.avadocuments.com/doc/iec-61010-1-2001
http://www.avadocuments.com/doc/iec-61010-1-2001

61010-1 © IEC:2001 -9-

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR
MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 1: General requirements

1 Scope and object

1.1 Scope

1.1.1 Equipment included in scope

This part of IEC 61010 specifies general safety requirements for el
for professional, industrial process, and educational use, any
computing devices, as defined in a) to d) below, when
conditions of 1.4.

Orporate
ironmental

a) Electrical test and measurement equipment

more electrical or non-electrical quantities,
generators, measurement standards

b) Electrical control equipme

each value determ
more input variabl

c) Electrical labQratpry<equipf
This is equipmen i

1.1.2 Equipment excluded from scope

This standard does not apply to equipment within the scope of

a) IEC 60065 (Safety requirements for audio, video and similar electronic apparatus);
b) IEC 60204 (Controls for electrical machines);

c) IEC 60335 (Safety of household and similar electrical appliances);

d) IEC 60364 (Electrical installations of buildings);

e) IEC 60439-1 (Low-voltage switchgear and controlgear assemblies);

f) IEC 60521 (Class 0,5; 1 and 2 alternating current watthour meters);

g) IEC 60601 (Medical electrical equipment);
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h) IEC 60950 (Safety of information technology equipment including electrical business
equipment, except as specified in 1.1.3);

i) IEC 61558 (Power transformers, power supply units and similar).

1.1.3 Computing equipment

This standard applies only to computers, processors, etc. which form part of equipment within
the scope of this standard or are designed for use exclusively with the equipment.

NOTE Computing devices and similar equipment within the scope of IEC 60950 and conforming to its
requirements are considered to be suitable for use with equipment within the scope of this standard. However,
some of the requirements of IEC 60950 for resistance to moisture and liquids are less stringent than those in this
standard. If HAZARDS from moisture or liquids could affect equipment that conforms to IEC 60950 and is used with
equipment which conforms to this standard, the instructions for use should specify a {onal precautions
required.

1.2 Object
1.2.1 Aspectsincluded in scope

and methods of
surrounding area

The purpose of the requirements of this part 1 is to ens
construction used provide adequate protection for t
against
a) electric shock or burn (see clause 6);
b) mechanical HAZARDS (see clauses

C) excessive temperature (see clauses a
d) spread of fire from the equipment (

e) effects of fluids and flyi

f) effects of radiatio
clause 12);

g) liberated gas@
NOTE Attention is WP

authorities responsible fa

a) reliable - rthance or other properties of the equipment not related to safety;
sport packaging;

c¢) EMC requirements, which are covered by IEC 61326;

d) protective measures for explosive atmospheres (see IEC 60079);

e) servicing (repair);

f) protection of servicing (repair) personnel.

NOTE Servicing personnel are expected to be reasonably careful in dealing with obvious HAZARDS, but the
design should protect against mishap by the use of warning labels, shields for hazardous voltage TERMINALS,
segregation of low-voltage circuits from hazardous voltages, etc. More important, servicing personnel should
be trained to recognize unexpected HAZARDS and to react accordingly.

1.3 Verification

This standard also specifies methods of verifying, through inspection and type testing, that
the equipment meets the requirements of this standard.

NOTE Requirements for ROUTINE TESTS are given in annex F.
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1.4 Environmental conditions
1.4.1 Normal environmental conditions

This standard applies to equipment designed to be safe at least under the following
conditions:

a) indoor use;

b) altitude up to 2 000 m;

c) temperature 5 °C to 40 °C;

d) maximum relative humidity 80 % for temperatures up to 31 °C decreasing linearly to 50 %
relative humidity at 40 °C;

e) MAINS supply voltage fluctuations up to £10 % of the nominal voltage
f) transient overvoltages typically present on the MAINS supply.
cea0

NOTE The normal level of transient overvoltages is impulse withstand (overvgkage 64-4-443.

g) applicable RATED POLLUTION degree.

1.4.2 Extended environmental conditions

in the environmental

Afe '
conditions for which the

This standard applies to equipment designed to|be(s

a) outdoor use;

b) altitude above 2 000 m;
c)
d)
e)

2

The following nofmatj gontain provisions which, through reference in this text,
constitute prawsions\ o 5. part of IEC 61010. For dated references, subsequent
S any of these publications do not apply. However, parties to
agreemen ASee s pait of IEC 61010 are encouraged to investigate the possibility of
gditions of the normative documents indicated below. For undated
ition of the normative document referred to applies. Members of 1SO
ters of currently valid International Standards.

and IEC maintainregi
IEC 60027, Letter symbols to be used in electrical technology

IEC 60060, High-voltage test techniques

IEC 60065, Audio, video and similar electronic apparatus — Safety requirements

IEC 60085, Thermal evaluation and classification of electrical insulation
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IEC 60227, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 v

IEC 60245, Rubber insulated cables — Rated voltages up to and including 450/750 V
IEC 60309, Plugs, socket-outlets and couplers for industrial purposes
IEC 60335, Safety of household and similar electrical appliances

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60651, Sound level meters

3: Use

ources — List

user’s guide
IEC 60947-1, Low-voltagé

IEC 60947-3, Low-vo

switch—disconne@

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound
intensity — Part 1. Measurement at discrete points
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3 Terms and definitions
For the purpose of this part of IEC 61010 the following definitions apply.

Unless otherwise specified, values of "voltage" and "current" are the r.m.s. values of an
alternating, direct or composite voltage or current.

NOTE An index of defined terms is given in annex H.

3.1 Equipment and states of equipment

3.1.1
fixed equipment
equipment fastened to a support, or otherwise secured in a specific Ig

3.1.2

PERMANENTLY CONNECTED EQUIPMENT

equipment that is electrically connected to a supply by
which can be detached only by the use of a ToOL

3.1.3
PORTABLE EQUIPMENT
equipment intended to be carried by h

3.1.4
HAND-HELD EQUIPMENT

3.1.5
TOOL

external device, iRclud
function

3.2 Parts and a

3.2.1
TERMINAL

3.2.2

FUNCTIONAL EARTH TERMINAL

TERMINAL by which electrical connection is made direct to a point of a measuring or control
circuit or to a screening part and which is intended to be earthed for any functional purpose
other than safety

NOTE For measuring equipment, this TERMINAL is often termed measuring earth TERMINAL.

3.2.3

PROTECTIVE CONDUCTOR TERMINAL

TERMINAL which is bonded to conductive parts of an equipment for safety purposes and is
intended to be connected to an external protective earthing system

Documents

Document Sharing Hub

Full document details: IEC 61010-12001


http://www.avadocuments.com/doc/iec-61010-1-2001
http://www.avadocuments.com/doc/iec-61010-1-2001

-14 - 61010-1 © IEC:2001

3.2.4

ENCLOSURE

part providing protection of equipment against certain external influences and, in any
direction, protection against direct contact

3.2.5
BARRIER
part providing protection against direct contact from any usual direction of access

NOTE ENCLOSURES and BARRIERS may provide protection against the spread of fire (see 9.2.1 b)).

3.3 Electrical quantities

3.3.1
RATED (value)

component, device or equipment [IEV 151-04-03]

3.3.2
RATING
set of RATED values and operating conditions [IEV 1

3.3.3

WORKING VOLTAGE
highest r.m.s. value of the a.c. or d.c. vo
when the equipment is supplied at RAT
NOTE 1 Transients are disregarded.

NOTE 2 Both open-circuit congd
3.4 Tests

3.4.1 Q
TYPE TEST

test of one or more,¢
to show that th
[IEV 151-04-1

ent (or parts of equipment) made to a particular design,
tion meet one or more requirements of this standard

3.4.2
ROUTINE TES

test to which eath_individual device (equipment) is subjected during or after manufacture to
ascertain whether it €onforms to certain criteria [IEV 151-04-16, modified] (See annex F)

3.5 Safety terms

3.5.1
ACCESSIBLE (of a part)
able to be touched with a standard test finger or test pin, when used as specified in 6.2

3.5.2
HAZARD
potential source of harm
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3.5.3

HAZARDOUS LIVE

capable of rendering an electric shock or electric burn in NORMAL CONDITION Or SINGLE FAULT
CONDITION

NOTE See 6.3.1 for values applicable to NORMAL CONDITION and 6.3.2 for the higher values deemed to be
appropriate in SINGLE FAULT CONDITION.

3.5.4

HIGH INTEGRITY

not liable to become defective in such a manner at to cause a risk of HAZARD; a HIGH INTEGRITY
part is considered as not subject to failure when tests under fault conditions are made

3.55
MAINS
low-voltage electricity supply system (above the values of 6.3.2
concerned is designed to be connected for the purpose of powerng

3.5.6
MAINS CIRCUIT

powering the equipment

NOTE Measuring circuits and circuits that arg

3.5.7
PROTECTIVE IMPEDANCE

connected between A CE : and parts which are HAZARDOUS LIVE, it
provides protection to |t i is’standard in NORMAL CONDITION and SINGLE

FAULT CONDITION :
3.5.8

PROTECTIVE BONDING
electrical conne conductive parts or protective screening to provide
electrical co i | ns for connection of an external protective conductor

3.5.9
NORMAL U
operation, inctug
purpose

NOTE In most cases, NORMAL USE also implies NORMAL CONDITION, because the instructions for use will warn
against using the equipment when it is not in NORMAL CONDITION.

3.5.10
NORMAL CONDITION
condition in which all means for protection against HAZARDS are intact

3.5.11

SINGLE FAULT CONDITION

condition in which one means for protection against HAZARD is defective or one fault is present
which could cause a HAZARD

NOTE |If a SINGLE FAULT CONDITION results unavoidably in another SINGLE FAULT CONDITION, the two failures are
considered as one SINGLE FAULT CONDITION
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3.5.12
OPERATOR
person operating equipment for its intended purpose

NOTE The OPERATOR should have received training appropriate for this purpose.

3.5.13

RESPONSIBLE BODY

individual or group responsible for the use and maintenance of equipment and for ensuring
that OPERATORS are adequately trained

3.5.14

WET LOCATION
location where water or another conductive liquid may be present a
reduced human body impedance due to wetting of the contact betweg body and
the equipment, or wetting of the contact between the human body a i

3.6 Insulation

3.6.1
BASIC INSULATION
insulation, the failure of which could cause a risk

NOTE BASIC INSULATION may serve also for fu

3.6.2

SUPPLEMENTARY INSULATION
independent insulation applied in addition ATION in order to provide protection
against electric shock in t i INSULATION

3.6.3
DOUBLE INSULATION

insulation comprj d SUPPLEMENTARY INSULATION

3.6.4
REINFORCED INSU
insulation whje

DOUBLE INSUBA
MENTARY MSUL

3.6.5
POLLUTION
addition of foreign ‘fmatter, solid, liquid or gaseous (ionized gases), that may produce a
reduction of dielectric strength or surface resistivity

3.6.6

POLLUTION degree

for the purpose of evaluating spacings, the following degrees of POLLUTION in the micro-
environment are defined

3.6.6.1
POLLUTION DEGREE 1
no POLLUTION or only dry, non-conductive POLLUTION occurs. The POLLUTION has no influence
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3.6.6.2

POLLUTION DEGREE 2

normally only non-conductive POLLUTION occurs. Occasionally, however, a temporary
conductivity caused by condensation must be expected

3.6.6.3

POLLUTION DEGREE 3

conductive POLLUTION occurs, or dry, non-conductive POLLUTION occurs which becomes
conductive due to condensation which is expected

NOTE In such conditions, equipment is normally protected against exposure to direct sunlight, precipitation, and
full wind pressure, but neither temperature nor humidity is controlled.

3.6.7
CLEARANCE
shortest distance in air between two conductive parts

3.6.8

CREEPAGE DISTANCE
shortest distance along the surface of the insulating mate
[IEV 151-03-37]

onductive parts

4 Tests

4.1 General

s _0f'this standard is checked by carrying out all applicable
be omitted if examination of the equipment demonstrates

NOTE If when carrying out a conformity test, there is any uncertainty about the exact value of an applied or
measured quantity (for example, voltage) due to the tolerance:

— the manufacturer should ensure that at least the specified test value is applied;

— the test house should ensure that no more than the specified test value is applied.
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4.2 Sequence of tests

The sequence of tests is optional unless otherwise specified in this standard. The equipment
under test shall be carefully inspected after each test. If the result of a test causes doubt
whether any earlier tests would have been passed if the sequence had been reversed, these
earlier tests shall be repeated. If tests under fault conditions may be destructive, these tests
may follow those under reference test conditions.

4.3 Reference test conditions
4.3.1 Environmental conditions

Unless otherwise specified in this standard, the following environmental itjons shall exist

in the test location:

a) atemperature of 15 °C to 35 °C;
b) a relative humidity of not more than 75 %, but not exceeding
c) an air pressure of 75 kPa to 106 kPa;

d) no hoar-frost, dew, percolating water, rain, solar radiat

4.3.2 State of equipment

Equipment intended to

in the manufactuv@‘si 3

manufacturer
connected.

4.3.2.3 Covers and removable parts

Covers or parts which can be removed without using a TooL shall be removed or not removed.
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4.3.2.4 MAINS supply
The following requirements apply.

a) The supply voltage shall be between 90 % and 110 % of any RATED supply voltage for
which the equipment can be set or, if the equipment is RATED for a greater fluctuation, at
any supply voltage within the fluctuation range.

b) The frequency shall be any RATED frequency.
c¢) Equipment for both a.c. and d.c. shall be connected to an a.c. or d.c. supply.

d) Equipment for d.c. or single-phase supply shall be connected both with normal and
reverse polarity.

e) Unless the equipment is specified for use only on a non-earthed MAIN$
the reference test supply shall be at or near earth potential.

, one pole of

f) If the means of connection permits reversal, battery-operg
connected with both reverse and normal polarity.

4.3.2.5 Input and output voltages

Input and output voltages, including floating voltages b
shall be set to any voltage within the RATED voltage ra

4.3.2.6 Earth TERMINALS

a) MAINS selection dey

b) combinations
marking on theveg

Load conditions
purpose.

4.3.2.10 Output
For equipment giving an electrical output:

a) the equipment shall be operated in such a way as to provide the RATED output power to
the RATED load;

b) the RATED load impedance of any output shall be connected or not connected.
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4.3.2.11 Duty cycle

Equipment for short-term or intermittent operation shall be operated for the longest period and
shall have the shortest recovery period consistent with the manufacturer's instructions.

4.3.2.12 Loading and filling

Equipment intended to be loaded with a specific material in NORMAL USE shall be loaded with
the least favourable quantity of the materials specified in the instructions for use, including
not loaded (empty) if the instructions for use permit this in NORMAL USE.

NOTE 1 In case of doubt, tests should be performed in more than one loading condition.

NOTE 2 If the specified material could cause a HAZARD during test, another material may/b
can be shown that the result of the test is not affected.

ed provided that it

4.3.2.13 Heating equipment

When measuring temperatures to evaluate the spread of fi ent shall be

tested in a test corner as required by 10.4.1.

4.4 Testing in SINGLE FAULT CONDITION
4.4.1 General

The following requirements apply.

b) Fault tests shall be made

c) The equipment sh
conditions (.
shall be recorded fe

After each appli
tests of 4.4.4.

atiory of a fault condition, the equipment or part shall pass the applicable

4.4.2.1 PROTECTIVE IMPEDANCE

a) If a PROTECTIVE IMPEDANCE is formed by a combination of components, each component
shall be short-circuited or disconnected, whichever is less favourable.

b) If a PROTECTIVE IMPEDANCE is formed by the combination of BASIC INSULATION and a
current- or voltage-limiting device, both the BASIC INSULATION and the current- or voltage-
limiting device shall be subjected to single faults, applied one at a time. BASIC INSULATION
shall be bridged and the current- or voltage-limiting device shall be short-circuited or
disconnected, whichever is less favourable.

Parts of PROTECTIVE IMPEDANCE which are HIGH-INTEGRITY components need not be short-
circuited or disconnected (see 6.5.3 and 14.6).
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4.4.2.2 Protective conductor

The protective conductor shall be interrupted, except for PERMANENTLY CONNECTED EQUIPMENT
or equipment utilizing a connector in accordance with IEC 60309.

4.4.2.3 Equipment or parts for short-term or intermittent operation
These shall be operated continuously if continuous operation could occur in a SINGLE FAULT

CONDITION. Individual parts may include motors, relays, other electromagnetic devices and
heaters.

4.4.2.4 Motors

Motors shall be stopped while fully energized or prevented from start hever is less

favourable.

4.4.2.5 Capacitors

Capacitors (except for self-healing capacitors) in the auxiljdrjxw its of motors shall
be short-circuited.

4.4.2.6 MAINS transformers

4.4.2.6.1 Short circui

Each untapped
I

in NORMAL USE, shé
Overcurrent protegti

turn one at axtime. Tke other windings are loaded or not loaded, whichever load condition of
NORMAL USE is less favourable. If any overloads arise from testing in the fault conditions
of 4.4, secondary windings shall be subjected to those overloads.

Overloading is carried out by connecting a variable resistor across the winding. The resistor is
adjusted as quickly as possible and readjusted, if necessary, after 1 min to maintain the
applicable overload. No further readjustments are then permitted.
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If overcurrent protection is provided by a current-breaking device, the overload test current is
the maximum current which the overcurrent protection device is just capable of passing for
1 h. Before the test, the device is replaced by a link with negligible impedance. If this value
cannot be derived from the specification, it is to be established by test.

For equipment in which the output voltage is designed to collapse when a specified overload
current is reached, the overload is slowly increased to a point just before the point which
causes the output voltage to collapse.

In all other cases, the loading is the maximum power output obtainable from the transformer.

Transformers with overtemperature protection which meets the require of 14.3 during
the short-circuit test of 4.4.2.6.1 need not be subjected to overload test

4.4.2.7 Outputs

Outputs shall be short-circuited one at a time.

4.4.2.8 Equipment for more than one supply

Equipment which is designed to be operated fro
simultaneously connected to these supplies, unless

of supply shall be
the construction.

4.4.2.9 Cooling

4.4.2.11 Insulation“between circuits and parts

Insulation between circuits and parts which is below the level specified for BASIC INSULATION
shall be bridged to check against the spread of fire.

NOTE See clause 9 a) and b) for alternative methods of checking protection against spread of fire.
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4.4.2.12 Interlocks
Each part of an interlock system for the protection of OPERATORS shall be short-circuited or

open-circuited in turn if the system prevents access to HAZARDS when a cover, etc. is removed
without the use of a TOOL.

HIGH INTEGRITY components of interlock systems (see 14.6 and 15.3) need not be short-
circuited or open-circuited.

4.4.3 Duration of tests

4.4.3.1 The equipment shall be operated until further change as a result of the applied fault
is unlikely. Each test is normally limited to 1 h since a secondary fault arising\from a SINGLE
FAULT CONDITION will usually manifest itself within that time. If there is ahNindi that a risk
of electric shock, spread of fire or injury to persons may eventuall shall be
continued until one of these HAZARDS does occur or for a maxim less a
HAZARD occurs before then.

4.4.3.3 If a fault is terminated by the_opening
within approximately 1 s, the current y:

operated for a period

duration specifie@ .

4.4.4 Conformitya

there is still one level of protection by insulation. The voltage test is made as specified in
6.8 (without conformity preconditioning) with the test voltage for BASIC INSULATION.

c¢) by measuring the temperature of transformer windings if the protection against electrical
HAZARDS Is achieved by DOUBLE INSULATION Or REINFORCED INSULATION within the
transformer. The temperatures of table 16 shall not be exceeded.

4.4.4.2 Conformity with requirements for temperature protection is checked by determining
the temperature of the outer surface of the ENCLOSURE and of parts which can easily be
touched.

Except for heated surfaces of heating equipment, the temperature of these parts shall not
exceed 105 °C at an ambient temperature of 40 °C or the maximum RATED ambient
temperature if higher.
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This temperature is determined by measuring the temperature rise of the surface or part and
adding it to 40 °C or the maximum RATED ambient temperature if higher.

4.4.4.3 Conformity with requirements for protection against the spread of fire is checked by
placing the equipment on white tissue-paper covering a softwood surface and covering the
equipment with cheesecloth. No molten metal, burning insulation, flaming particles, etc. shall
fall on the surface on which the equipment stands and there shall be no charring, glowing, or
flaming of the tissue paper or cheesecloth. Melting of insulation material shall be ignored if no
HAZARD could arise.

4.4.4.4 Conformity with requirements for protection against other HAZARDS is checked as
specified in clauses 7 and 8, and 11 to 16.

5 Marking and documentation

5.1 Marking
5.1.1 General

Equipment shall bear markings as specified in 5.1. arking of internal

parts, these markings shall be visible from the exterior, isik removing a cover or
opening a door without the aid of a TooL, if the _cover \or/ doorNs intended to be removed or
opened by an OPERATOR. Markings app whole shall not be put on

For rack- or panel-mounted equipmep i re permitted to be on a surface that
becomes visible after removal of the equip ack or panel.

Letter symbols for quan accordance with IEC 60027. Graphic
symbols shall be in aqcord if applicable. There are no colour requirements

NOTE 1 IECorlIS

a) the name or trade mark of the manufacturer or supplier;

b) a model number, name or other means to identify the equipment. If equipment bearing the
same distinctive designation (model number) is manufactured at more than one location,
equipment from each manufacturing location shall be marked so that the location can be
identified.

NOTE The marking of factory location may be in code and need not be on the equipment exterior.

Conformity is checked by inspection.
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5.1.3 MAINS supply
The equipment shall be marked with the following information:

a) nature of supply:
1) a.c.: RATED MAINS frequency or range of frequencies;
2) d.c.: symbol 1 of table 1;
NOTE 1 For information purposes it may be useful to mark
— equipment intended for a.c. with symbol 2 of table 1;
— equipment suitable for both a.c. and d.c. with symbol 3 of table 1;

— equipment for three-phase supply with symbol 4 of table 1.

b) the RATED value(s) of the supply voltage(s) or the RATED range of the Qltages;

NOTE 2 RATED voltage fluctuations may also be marked.

c) the maximum RATED power in watts (active power) or volt-amperes, (a8 power), or
the maximum RATED input current, with all accessories or/plug-in moditles sgnhected. If
the equipment can be used on more than one voltage ran harate walges shall be
marked for each voltage range unless the maximum agd mMinyNOQ s do not differ by

more than 20 % of the mean value;

d) equipment which the OPERATOR can set for di supply voltages shall be
provided with means for the indication of the i e equipment is set. For
i erior. If the equipment is so

equipment for which it is intended. If
e marked, or symbol 14 of table 1 placed
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Table 1 — Symbols

61010-1 © IEC:2001

Number Symbol Reference Description
1 —_——— IEC 60417 — 5031 Direct current
2 N IEC 60417 — 5032 Alternating current
3 Y, IEC 60417 — 5033 Both direct and alternating current
4 3~ Three-phase alternating current
5 | IEC 60417 — 5017 Earth (grou d) TERMINAL
6 @ IEC 60417 — 5019 PR@WMINAL
7 I IEC 60417 — 5020 anw is TERMINAL
8 % IEC 60417 — 5 2 \{q;ip tiality
° | %04 \Q\\/)\: (Supply)
10 Q\F |§®5®) Off (Supply)
’ ( \/ Equipment protected throughout
11 Q IES 60417 — 5172 by DOUBLE INSULATION or
6 2 REINFORCED INSULATION
12 <\ \) Caution, risk of electric shock
AN
13 ( \\> IEC 60417 — 5041 Caution, hot surface
14 ISO 7000 — 0434 Caution, risk of danger
(See note.)
In position of a bi-stable push
15 I IEC 60417 — 5268 control
Out position of a bi-stable push
16 -El_ IEC 60417 — 5269 control
NOTE See 5.4.1 which requires manufacturers to state that documentation must be consulted in all cases
where this symbol is marked.

5.1.4 Fuses

For any fuse which may be replaced by an OPERATOR, there shall be a marking beside the
fuseholder, which will enable the OPERATOR to identify the correct replacement fuse (see 5.4.5).

Conformity is checked by inspection.
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5.1.5 TERMINALS, connections and operating devices

If necessary for safety, an indication shall be given of the purpose of TERMINALS, connectors,
controls, and indicators, including any connections for fluids such as gas, water and drainage.
Where there is insufficient space, symbol 14 of table 1 may be used.

NOTE 1 For additional information, see IEC 60445 and IEC 60447.

NOTE 2 Individual pins of multi-pin connectors need not be marked.
5.1.5.1 TERMINALS

TERMINALS for connection to the MAINS supply shall be identifiable.

The following TERMINALS shall be marked as follows:

a) FUNCTIONAL EARTH TERMINALS with symbol 5 of table 1;

c)

evident;

NOTE This symbol may also be considered as a wa,

uit TERMINALS are not intended to be connected to voltages to earth
., the TERMINALS shall be marked as follows.

RMINALS for measurements within measurement category | (see 6.7.4)
shall be markethwith the RATED voltage or current as applicable and with symbol 14 of
table 1 (see also 5.4.1 f) and g)).

b) Measuring circuit TERMINALS for measurements within measurement categories Il, Ill and
IV (see 6.7.4) shall be marked with the RATED voltage or current as applicable and the
relevant measurement category. The measurement category markings shall be “CAT II”,
“CAT IlII” or “CAT IV” as applicable.

NOTE Examples of acceptable indications that the inputs in all cases are intended to be less than 50 V a.c. or
120 V d.c. to earth include

a) the full-scale deflection marking of a single-range indicating voltmeter or maximum marking of a multi-range
voltmeter;

b) the maximum range marking of a voltage selector switch;

c) the marked intended function of the instrument (for example, millivoltmeter).
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Voltage and current measuring circuit TERMINALS that are permanently connected and not
ACCESSIBLE need not be marked (see 5.4.3 i)). The measurement category and the RATED
maximum WORKING VOLTAGE or RATED maximum current for such TERMINALS shall be stated in
the equipment installation instructions (see 5.4.3).

An exception is also permitted for circuit TERMINALS (connectors) which are dedicated only for
connection to specific TERMINALS of other equipment, provided that there is a means for
identifying these TERMINALS.

Markings shall be placed adjacent to the TERMINALS. However, if there is insufficient space (as
in multi-input equipment), it is permissible for the marking to be on the RATING plate or scale
plate, or for the TERMINAL to be marked with symbol 14 of table 1.

Conformity is checked by inspection.

5.1.6 Switches and circuit-breakers

If the power supply switch or circuit-breaker is used as
position or the off-position shall be clearly marked. Symbd
cases, also be suitable as the device identificatio
considered to be a satisfactory marking. Symbols
other than the power supply switch.

If a push-button switch is used as th
be used to indicate the on-position, or
pair of symbols (9 and 15, or 10 and 16

Equipment prot
marked with symb

Equipment whic
shall not bear

5.1.8 Field-wixing TERMINAL boxes

If the temperature of the TERMINALS or the ENCLOSURE of a field-wiring TERMINAL box or
compartment exceeds 60 °C in NORMAL CONDITION at an ambient temperature of 40 °C, or the
maximum RATED ambient temperature if higher, there shall be a marking of the minimum
temperature RATING of the cable to be connected to the TERMINALS. The marking shall be
visible before and during connection, or be beside the TERMINALS.

Conformity, in case of doubt, is checked by measurement as specified in 10.3 a) and, if
applicable, by inspection of markings.
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5.2 Warning markings

Warning markings shall be visible when the equipment is ready for NORMAL USE. If a warning
applies to a particular part of the equipment, the marking shall be placed on, or near to, this
part.

The size of warning markings shall be as follows.
a) Symbols shall be at least 2,75 mm high. Text shall be at least 1,5 mm high and contrast in
colour with the background.

b) Symbols or text moulded, stamped or engraved in a material shall be at least 2,0 mm high.
If not contrasting in colour, they shall have a depth or raised height of gtleast 0,5 mm.

If it is necessary for the RESPONSIBLE BODY Or OPERATOR to refer to the Wstryction manual to
preserve the protection afforded by the equipment, the equipmenr S ked with

states that the equipment must be isolated or disco
before access.

Warning markings are specified in
13.2.2.

Conformity is checked by inspection.

émain clear and legible under conditions of
agents specified by the manufacturer.

Conformity is checked Yy’ | ctioghapd by performing the following test for durability of
markings on the gutside o equipment. The markings are rubbed by hand, without undue

5.4 Documentatio
5.4.1 General
Equipment shall be accompanied by documentation for safety purposes as follows:

a) intended use of the equipment;
b) technical specification;
c) instructions for use;

d) name and address of manufacturer or supplier from whom technical assistance may be
obtained;

e) the information specified in 5.4.2 to 5.4.5;

f) definition of the relevant measurement category if marking of TERMINALS is required on the
equipment (see 5.1.5.2);
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g) for equipment marked with measurement category I, a warning shall be given not to use
the equipment for measurements within measurement categories IlI, Ill and IV, and a
detailed RATING including the RATED transient overvoltages is given in the documentation.

If applicable, warning statements and a clear explanation of warning symbols marked on the
equipment shall be provided in the documentation or shall be durably and legibly marked on
the equipment. In particular, there shall be a statement that documentation needs to be
consulted in all cases where symbol 14 of table 1 is used, in order to find out the nature of the
potential HAZARD and any actions which have to be taken.

NOTE If NORMAL USE involves the handling of hazardous substances, instruction should be given on correct use
and safety provisions. If any hazardous substance is specified or supplied by the equipment manufacturer, the
necessary information on its constituents and the correct disposal procedure should also be given.

Conformity is checked by inspection.

5.4.2 Equipment RATINGS

Documentation shall include the following:

a) the supply voltage or voltage range, frequency or frequens
RATING;

b) a description of all input and output connections;

c) the RATING of the insulation of external circuiis
such circuits are nowhere ACCESSIBYE (see

d) a statement of the range of enviro
(see 1.4);

e) a statement of the degree of protetion@ €

The document gtion and specific commissioning instructions
listéd

(examples are a] by 6 pssary for safety, warnings against HAZARDS which
could arise during ion’x nIssioning of the equipment:

a) assembly i mownting requirements;

b) instructio

c) con
d) for PERMANENTLY SONNECTED EQUIPMENT:
1) supply wiringr€quirements;

2) requirements for any external switch or circuit-breaker (see 6.11.2.1) and external
overcurrent protection devices (see 9.5.1) and a recommendation that the switch or
circuit-breaker be near the equipment;

e) ventilation requirements;
f) requirements for special services, for example, air, cooling liquid;

g) the maximum sound power level produced by equipment which emits sound, if
measurement is required by 12.5.1;

h) instructions relating to sound pressure level (see 12.5.1);
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i) for voltage- and current-measuring circuit TERMINALS that are permanently connected and
not ACCESSIBLE, information regarding the measurement category, RATED maximum
WORKING VOLTAGE Or RATED maximum current (see 5.1.5.2).

Conformity is checked by inspection.
5.4.4 Equipment operation
Instructions for use shall include, if applicable:

a) identification of operating controls and their use in all operating modes;

b) an instruction not to position the equipment so that it is difficult to operate the
disconnecting device;

c) instructions for interconnection to accessories and other equipment i indication of

suitable accessories, detachable parts and any special materials;
d) specification of limits for intermittent operation;
e) an explanation of symbols related to safety which are used ¢
f) instructions for replacement of consumable materials;
g) instructions for cleaning and decontamination;

h) a statement listing any potentially poisonous or jhjuri ‘ an be liberated from
the equipment, and possible quantities;

5.4.5 Equipmentsai tena
Instructions for t :
necessary for safe

replacement, if n
cause a HAZARA (

ufficient detail. These shall include the inspection and
s or other parts containing liquids, if their failure could

NOTE Instructiogns shotdy adyise the/RESPONSIBLE BODY of any tests necessary to check that equipment is still in

The manufacturer shall specify any parts which are required to be examined or supplied only
by the manufacturer or his agent.

The RATING and characteristics of replaceable fuses shall be stated.

Conformity is checked by inspection.

Documents

Document Sharing Hub

Full document details: IEC 61010-12001


http://www.avadocuments.com/doc/iec-61010-1-2001
http://www.avadocuments.com/doc/iec-61010-1-2001

-32- 61010-1 © IEC:2001

6 Protection against electric shock

6.1 General
6.1.1 Requirements
Protection against electric shock shall be maintained in NORMAL CONDITION (see 6.4) and

SINGLE FAULT CONDITION (see 6.5). ACCESSIBLE parts of equipment shall not be HAZARDOUS LIVE
(see 6.3).

Conformity is checked by the determination of ACCESSIBLE parts as specified in 6.2 and the
measurements of the levels of 6.3, followed by the tests of 6.4 to 6.11.

6.1.2 Exceptions

If it is not feasible for operating reasons to prevent the following~pakts bei ACZESSIBLE
and HAZARDOUS LIVE, they are perm|tted to be ACCESSIBLE to th ; NORMAL USE

a)

b) ies) and which may be
, but only if they are

c) i - ing s including TERMINALS which do not

If any of the parts in a) and b) recelv internal capacitor, they shall not be

If a charge is received|r ] S conformity is checked by the measurements
of 6.3 to establish that

6.2 Determinatio; 0

Unless obvious, erh i ether a part is ACCESSIBLE shall be made as specified
in 6.2.1 to 6.23. i nnex B) and pins shall be applied without force unless a
force is spelfle 5 are )sidered to be ACCESSIBLE if they can be touched with a test
finger or b€ touched in the absence of a covering which is not considered

to provio ita isulatjon (see 6.9.1). For HAZARDOUS LIVE parts at a voltage to earth
i KV NS, 5 kV d.c., a part is considered to be ACCESSIBLE if the test finger or
pin reaches a poi rer to the HAZARDOUS LIVE part than the applicable CLEARANCE for BASIC

If the OPERATOR is intended to perform any actions in NORMAL USE (with or without a ToOL)
which will increase the accessibility of parts, such actions shall be taken before performing
the examinations of 6.2.1 to 6.2.3. Examples include:

a) removing covers;

b) opening doors;

c) adjusting controls;

d) replacing consumable material;

e) removing parts.
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For rack- or panel-mounted equipment, the equipment is installed as specified in the
manufacturer's instructions before making the examinations of 6.2.1 to 6.2.3. For such
equipment, the OPERATOR is assumed to be in front of the panel.

6.2.1 Examination

The jointed test finger (see figure B.2) is applied in every possible position. If a part could
become ACCESSIBLE by applying a force, the rigid test finger (see figure B.1) is applied with a
force of 10 N. The force is exerted by the tip of the test finger so as to avoid wedge and lever
action. The test is applied to all outer surfaces, including the bottom. However, on equipment
accepting plug-in modules the tip of the jointed test finger is inserted only to a depth of
180 mm from the opening in the equipment.

6.2.2 Openings above parts that are HAZARDOUS LIVE

This test is not applied to TERMINALS.

6.2.3 Openings for pre-set controls

S ded to give access to pre-set
controls which require the use of a screwdrivey O ' LThe test pin is applied in every

S ot exceed three times the distance
from the ENCLOSURE surface to the control % , whichever is smaller.

The voltage, curreqt, v VA €en an ACCESSIBLE part and reference test earth,
or between any : \the s&me piece of equipment within a distance of 1,8 m
(over a surface o C i

of 6.3.2 in SINGLE FA%

6.3.1 Values
Values a bowNg levels in NORMAL CONDITION are deemed to be HAZARDOUS LIVE.
The limi apply only if the voltage exceeds the values of 6.3.1 a).

use in WET LOCATIONS, the voltage levels are 16 V r.m.s. and 22,6 V peak or 35V d.c.
b) The current levels are:

1) 0,5 mA r.m.s. for sinusoidal waveforms, 0,7 mA peak for non-sinusoidal waveform or
mixed frequencies, or 2 mA d.c., when measured with the measuring circuit of
figure A.1. Alternatively, the measuring circuit of figure A.2 can be used if the
frequency does not exceed 100 Hz. The measuring circuit of figure A.4 is used for
equipment RATED for use in WET LOCATIONS.

2) 70 mA r.m.s. when measured with the measuring circuit of figure A.3. This relates to
possible burns at higher frequencies.
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c) The charge or energy of capacitance levels are:

1) 45 pC charge for voltages up to 15 kV peak or d.c.;

2) 350 mJ stored energy for voltages above 15 kV peak or d.c.
See figure 2.

6.3.2 Values in SINGLE FAULT CONDITION

Values above the following levels in SINGLE FAULT CONDITION are deemed to be HAZARDOUS
LIVE. The limits of 6.3.2 b) and c) apply only if the voltage exceeds the values of 6.3.2 a).

a) The voltage levels are 55 V r.m.s. and 78 V peak or 140 V d.c. For equipment RATED for
use in WET LOCATIONS, the voltage levels are 33 V r.m.s. and 46,7 V peak or 70 V d.c. For

b) The current levels are:

1) 3,5 mA r.m.s. for sinusoidal waveforms, 5 mA peak for non-sig avefprms or
mixed frequencies, or 15 mA d.c., when measured ircuit of
figure A.1. Alternatively, the measuring circuit of fi if the

equipment RATED for use in WET LOCATIONS;

2) 500 mA r.m.s. when measured with the mea g
possible burns at higher frequencies.

of figuxe A.3. This relates to

c) The capacitance level is that of figure 2.

O
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Figure 1 — Maximum duration of short-term temporary ACCESSIBLE voltages
in SINGLE FAULT CONDITION (see 6.3.2 a))
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Figure 2 — Charged capacitance level in NORMAL CONDITION and SINGLE FAULT CONDITION
(see 6.3.1c) and 6.3.2 ¢))
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6.4 Protection in NORMAL CONDITION

ACCESSIBLE parts shall be prevented from becoming HAZARDOUS LIVE by one or more of the
following means:

a) BASIC INSULATION (see annex D);

b) enclosures or barriers;

c) impedance.

ENCLOSURES and BARRIERS shall meet the rigidity requirements of 8.1. If ENCLOSURES or

BARRIERS provide protection by insulation, they shall meet the requirements of BAsIC
INSULATION.

consideration.

Conformity is checked by
1) the determination of 6.2 and the m
2) inspection or measure

3) the tests of 6.8 for diele
4) the test of 8.1 for righ

6.5 Protection@

becoming HAZARDQU AULT CONDITION. The protection shall consist of one or
more of the protect ecmed in 6.5.1 to 6.5.3, or by automatic disconnection of the

6.5.1 PROTECTIVE

ACCESSIBLE conductive parts shall be bonded to the PROTECTIVE CONDUCTOR TERMINAL if they
could become HAzZARDOUS LIVE in case of a single fault of the primary protective means
specified in 6.4. Alternatively, such ACCESSIBLE parts shall be separated from parts which are
HAZARDOUS LIVE by a conductive protective screen or BARRIER bonded to the PROTECTIVE
CONDUCTOR TERMINAL.

NOTE AccessIBLE conductive parts need not be bonded to the PROTECTIVE CONDUCTOR TERMINAL if they are
separated from all HAZARDOUS LIVE parts by DOUBLE INSULATION Or REINFORCED INSULATION.

Conformity is checked as specified in 6.5.1.1 to 6.5.1.5.
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6.5.1.1 Integrity of protective bonding
The integrity of PROTECTIVE BONDING shall be assured by the following means.

a) PROTECTIVE BONDING shall consist of direct connected structural parts or discrete
conductors, or both. It shall withstand all thermal and dynamic stresses to which it could
be subjected before one of the over-current protective means specified in 9.5 disconnects
the equipment from the supply.

b) Soldered connections subject to mechanical stress shall be mechanically secured
independently from the soldering. Such connections shall not be used for other purposes
such as fixing constructional parts. Screw connections shall be secured against loosening.

c) If a part of the equipment is removable by the OPERATOR, the PROTECTIEBONDING for the
remainder of the equipment shall not be interrupted (except when that(part also carries the
MAINS input connection to the whole equipment).

d) Movable conductive connections, for example, hinges, slides,

PROTECTIVE BONDING path unless they are specifically inter-
connection and meet the requirements of 6.5.1.3.
e) The exterior metal braid of cables, even if connecie e TIVE CONDUCTOR

f) If power from the MAINS supply is passed through equipmentNor use by other equipment,

means shall also be provided for passing the i S rough the equipment
to protect the other equipment. The |mpeda 3 1 tective conductor path through
the equipment shall not exceed th .

g) Protective conductors may be bare NSt . Insuylatioh shall be green-and-yellow,
except in the following cases:

1) for earthing braids, either green an ourless-transparent;
' s and

as ribbon cables, busbars, flexible printed
vided that no HAzZARD is likely to arise from
ductor. The bi-colour combination green-and-
ifying the protective conductor and for no other

wiring, etc., an

non-identifigatio
yeHOM/shﬂﬂ'b
purpose.

NOTE In some i ification green for the protective conductor is used as equivalent to

h) Equipmenp sing YE BONDING shall be provided with a TERMINAL meeting the

6.5.1.2 PROTECTI ONDUCTOR TERMINAL

PROTECTIVE CONDUCTOR TERMINALS shall meet the following requirements.

a) The contact surfaces shall be metal.

NOTE 1 Materials of PROTECTIVE BONDING systems should be chosen to minimize electro-chemical corrosion
between the TERMINAL and the protective conductor, or any other metal in contact with them.

b) The integral protective conductor connection of an appliance inlet shall be regarded as the
PROTECTIVE CONDUCTOR TERMINAL.

c) For equipment provided with a rewirable flexible cord and for PERMANENTLY CONNECTED
EQUIPMENT, the PROTECTIVE CONDUCTOR TERMINAL shall be located close to the MAINS
supply TERMINALS.
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d) If the equipment does not require connection to a MAINS supply, but nevertheless has a
circuit or part which is required to be protectively earthed, the PROTECTIVE CONDUCTOR
TERMINAL shall be located near to the TERMINALS of that circuit for which protective earthing
is necessary. If this circuit has external TERMINALS, the PROTECTIVE CONDUCTOR TERMINAL
shall also be external.

e) PROTECTIVE CONDUCTOR TERMINALS for MAINS CIRCUITS shall be at least equivalent in
current-carrying capacity to the MAINS supply TERMINALS.

f) Plug-in type PROTECTIVE CONDUCTOR TERMINALS combined with other TERMINALS and
intended to be connected and disconnected by hand, for example plugs and appliance
couplers for MAINS cords or connector assemblies of plug-in units, shall be designed so
that the protective conductor connection makes first and breaks last with respect to the
other connections.

g) If the PROTECTIVE CONDUCTOR TERMINAL is also used for other bg

h) For equipment in which the protective conductor is requ

2) The PROTECTIVE BONDING shall
interrupting device. Devices

taken.

engaged. T
being reduce

The assembly, of a scxew ; part or nut, together with the least favourable grounding
conductor ta any associated conductor securing means shall withstand,

echg a hrée operations of assembly and disassembly when using the
tightenidg torg pecified in table 2.

Jable 2 — Tightening torque for screw assemblies

Size of screw 4.0 5.0 6,0 8,0 10,0
mm
L|-?T1hten|ng torque 1,2 2.0 3,0 6,0 10,0

6.5.1.3 Impedance of PROTECTIVE BONDING of plug-connected equipment

The impedance between the PROTECTIVE CONDUCTOR TERMINAL and each ACCESSIBLE part for
which PROTECTIVE BONDING is specified shall not exceed 0,1 Q. MAINS cord impedance does
not form part of the specified bonding impedance.
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Conformity is checked by applying a test current for 1 min and then calculating impedance.
The test current is the greater of

a) 25Ad.c. ora.c. .m.s. at RATED MAINS frequency;

b) a current equal to twice the RATED current of the equipment.

If the equipment contains overcurrent protection devices for all poles of the MAINS supply, and
if the wiring on the supply side of the overcurrent protection devices cannot become

connected to ACCESSIBLE conductive parts in the case of a single fault, the test current need
not be more than twice the RATED current of the internal overcurrent protection devices.

6.5.1.4 Bonding impedance of PERMANENTLY CONNECTED EQUIPMENT

Bonding of PERMANENTLY CONNECTED EQUIPMENT shall be of low impeda

If the equipment contains overcurrent protection devices for all\aoles~q¥f'the MAINS supply, and
if the wiring on the supply Slde of the ove| ] devices cannot become

a) voltage-limiti
the relevant
device.

b) voltage

Conformity is checked by applying the relevant voltage of 6.3.2 a) between the ACCESSIBLE
conductive parts and the PROTECTIVE CONDUCTOR TERMINAL. The tripping action shall take
place within 0,2 s.
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6.5.2 DOUBLE INSULATION and REINFORCED INSULATION

CLEARANCES and CREEPAGE DISTANCES forming part of DOUBLE INSULATION Or REINFORCED
INSULATION shall meet the applicable requirements of 6.7 (see annex D). ENCLOSURES shall
meet the requirements of 6.9.2.

Solid insulation forming part of REINFORCED INSULATION shall pass the voltage test of 6.8 with
the values for reinforced insulation.

Conformity is checked as specified in 6.7, 6.8 and 6.9.2. The parts of DOUBLE INSULATION are
tested separately if this is possible; the tests for REINFORCED INSULATION are otherwise used.
CLEARANCES and CREEPAGE DISTANCES necessary for safety can be checked-by measurement.

6.5.3 PROTECTIVE IMPEDANCE

a) an appropriate HIGH-INTEGRITY single component (see
b) a combination of components;

Components, wires and connections
FAULT CONDITION.

Conformity is checked by inspectionsand b asurements of 6.3 in SINGLE FAULT

If automatic disconnegtio i or protection in SINGLE FAULT CONDITION, the
' ' he following requirements.

b) It shall be RAT e load within the time specified in figure 1.
c) Itshallb fmum RATED load conditions of the equipment.
Conform ecked by mspection of the device specification and, if applicable, installation
instructions. doubt, the device is tested to check that it disconnects the supply

within the required time.

6.6 Connections to external circuits
6.6.1 General
Connections to external circuits shall not

a) cause ACCESSIBLE parts of the external circuits to become HAZARDOUS LIVE in NORMAL
CONDITION Or SINGLE FAULT CONDITION;
nor

b) cause ACCESSIBLE parts of the equipment to become HAZARDOUS LIVE in NORMAL CONDITION
Or SINGLE FAULT CONDITION.
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Protection shall be achieved by separation of circuits, unless short-circuiting of the separation
could not cause a HAZARD.

The manufacturer's instructions or equipment markings shall include the following information
for each external TERMINAL as applicable for the purposes of the requirements above:

1) the RATED conditions at which the TERMINAL has been designed to operate while
maintaining safety (maximum RATED input/output voltage, specific type of connector,
designated use, etc.);

2) the RATING of the insulation required for the external circuit to conform to the requirements
for protection against electric shock, in NORMAL CONDITION and SINGLE FAULT CONDITION,
arising from the connection to the TERMINAL.

For accessibility of TERMINALS, see 6.6.2.

Conformity is checked by:

i) inspection;

ii) the determinations of 6.2;

iii) the measurements of 6.3 and 6.7;

iv) the dielectric strength tests of 6.8 (without humia

6.6.2 TERMINALS for external circui

TERMINALS which receive a charge from a all not be HAZARDOUS LIVE 10 s

after interruption of the supply.

TERMINALS which are en€rgize N i vith HAZARDOUS LIVE voltage exceeding
y d 'V ceeding 1 kV r.m.s. or 1,5 kV d.c., shall
not be ACCESSIBLE. Eq i ERWNALS shall be designed so that an ACCESSIBLE

HAZARDOUS LIVE t S wheryconnectors are not mated, or shall be marked
with symbol 12 ’ i the OPERATOR of the possible presence of an
ACCESSIBLE HAZARDOY

Unmated measur YER vhich’ are HAZARDOUS LIVE when the maximum RATED voltage
is applied to F S ot be ACCESSIBLE.

Conformity
specified in 6.2

6.6.3 Circuits with TERMINALS which are HAZARDOUS LIVE

These circuits shall not be connected to ACCESSIBLE conductive parts, except for circuits
which are not MAINS CIRCUITS, and which are designed to be operated with one TERMINAL
contact at earth potential. In such cases, the ACCESSIBLE conductive parts shall not be
HAZARDOUS LIVE.

If such a circuit is also designed to be operated with one ACCESSIBLE TERMINAL contact (signal
low) floating at a voltage which is not HAZARDOUS LIVE, this TERMINAL contact is permitted to be
connected to a common FUNCTIONAL EARTH TERMINAL or system (for example, a coaxial
screening system). This common FUNCTIONAL EARTH TERMINAL or system is also permitted to
be connected to other ACCESSIBLE conductive parts.

Conformity is checked by inspection.
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6.6.4 ACCESSIBLE TERMINALS for stranded conductors

a) ACCESSIBLE TERMINALS for stranded conductors shall be located or shielded so that there is
no risk of accidental contact between HAZARDOUS LIVE parts of different polarity or between
such parts and other ACCESSIBLE parts, even if a strand of a conductor escapes from a
TERMINAL. Unless it is self-evident (which is preferable) ACCESSIBLE TERMINALS shall be
marked to show whether or not they are connected to ACCESSIBLE conductive parts (see
5.1.6 c¢)).

Conformity is checked by inspection after fully inserting a stranded conductor with an
8 mm length of insulation removed, with one of the strands free. The strand shall not touch
parts of different polarity or other ACCESSIBLE parts, when bent in every possible direction,
without tearing back the insulation or making sharp bends round BARRIERS.

rent shall be
e\tightened,

b) ACCESSIBLE TERMINALS of circuits carrying HAZARDOUS LIVE voltage
anchored, fitted or designed so that they will not work loose wk
loosened or when connections are made.

Conformity is checked by manual test and inspection.

6.7 CLEARANCES and CREEPAGE DISTANCES

CLEARANCES and CREEPAGE DISTANCES are specified/in 6.7. 0 as to withstand the
voltages that appear on the system for which thg equipment i

Conformity is checked b}
CREEPAGE DISTANCE 1O p
considered to be cond

a standard test fj r (s
specified in 6.7. .

by metal foil wherever it can be touched with
yity for homogeneous construction is checked as

orvas the result of the operation of the equipment. If transient

overvoltages cannQt gecur, CLEARANCES are based on the maximum WORKING VOLTAGE.

The value for CLEARANCE depends on

a) the type of insulation (basic insulation, reinforced insulation, etc.);
b) the pPoLLUTION degree of the micro-environment of the CLEARANCE.

In all cases, the minimum CLEARANCE for POLLUTION DEGREE 2 is 0,2 mm and for POLLUTION
DEGREE 3 is 0,8 mm.
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If the equipment is RATED to operate at an altitude greater than 2 000 m, the CLEARANCE is
multiplied by a factor derived from table 3. The factors are not applied to CREEPAGE DISTANCE,
but CREEPAGE DISTANCE shall always be at least as large as the value specified for CLEARANCE.

Table 3 — Multiplication factors for cLEARANCE for altitudes up to 5 000 m

RATED operating altitude Multiplication factor
m
Up to 2 000 1,00
2 001 to 3 000 1,14
3001 to 4 000 1,29
4 001 to 5 000 1,48

6.7.1.2 CREEPAGE DISTANCES
For CREEPAGE DISTANCES between two circuits, the actual WORKINS MOLTAGE whigh stresses

permissible. CREEPAGE DISTANCE shall always be at least<a alue specified for
CLEARANCE. If the calculated CREEPAGE DISTANCE is sma \CLEARANCE, the CREEPAGE

BASIC INSULATION.

For the purposes of this
CTI (Comparative Trac

Material g |
Material gro

Material grg

values obtained, in accordance with IEC 60112, on samples
rpose and tested with solution A.

For glass, cera
DISTANCES need not

gr other inorganic insulating materials which do not track, CREEPAGE
he greater than their associated CLEARANCE.

Annex E specifies measures which can be used to reduce the POLLUTION degree.
CREEPAGE DISTANCES are measured as specified in annex C.

6.7.2 MAINS CIRCUITS

CLEARANCES and CREEPAGE DISTANCES shall meet the values specified in table 4.
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Table 4 — CLEARANCES and CREEPAGE DISTANCES for MAINS CIRCUITS

values Values for CREEPAGE DISTANCES
\I/iﬁletjat%? for POLLUTION DEGREE 1 POLLUTION DEGREE 2 POLLUTION DEGREE 3
neutral C:Eég_ Pr_iqted AII_ Pr_in_ted Material | Material | Material | Material | Material | Material
a.c.r.m.s. wiring material wiring group | | group Il | group Il | group | | group Il | group Il
ord.c. (see boards | groups boards
note 1) | o112 100 | CTI2100 | CTI 2100 | CTI2 600 | CTI 2400 | CTI2 100 | CTI 2 600 | CTI 2 400 | CTI 2 100
\ mm mm mm mm mm mm mm mm mm mm
>50 <100 0,1 0,1 0,25 0,16 0,71 1,0 1,4 1,8 2,0 2,2
>100 <150 0,5 0,5 0,5 0,5 0,8 1,1 1,6 2,0 2,2 2,5
>150 <300 1,5 1,5 1,5 1,5 1,5 2,1 3,0 3/8’\ 4,1 4,7
9,4

>300 <600 3,0 3,0 3,0 3,0 3,0 4,3 6,0 /\A,S
| .

8.3
NOTE 1 Minimum values for clearance for different POLLUTION DEGREES are:
POLLUTION DEGREE 2: 0,2 mm;
POLLUTION DEGREE 3: 0.8 mm.
NOTE 2 Values specified are for BASIC INSULATION Or SUPPLEMENTARY II\@W\ lue$ foNREINFORCED INSULATION
are twice the values for basic insulation. K
NS

a) For circuits derived from MAINS CIRCU\JS, all Have the values as specified in

6.7.3 Circuits other than MAINS CIRCUITS

6.7.3.1 CLEARANCE values — Gener«

b) CLEARANCES for the fg i ) ified in 6.7.3.2. Such cases include

1) means have be i S nt which limit overvoltages to levels below
the applicable impy withst table 5 (see 14.9);

2) the maxi \sient Itage is above the applicable impulse withstand

voltage o

3) the WORKING WO Yof voltages from more than one circuit, or is a mixed
voltage;

4) it is ource (external to the equipment, but as specified by the
m below the impulse withstand voltage of table 5, provided that
t not intended for connection to other sources which would permit
higher i

strength of an aiv"gap is dependent on the shape of the electric field within the gap, as
well as on the width of the gap. In homogeneous construction, conductive parts are
shaped and arranged so that homogeneous or near-homogeneous electric field conditions
exist between them. As a result, reduced CLEARANCES can be accepted between such
conductive parts in circuits other than MAINS CIRCUITS.

No particular value can be specified for a reduced CLEARANCE for homogeneous
construction, but it can be tested by a dielectric strength test. The test is an a.c. peak or
d.c. test, using the test voltage (see table 9) for the CLEARANCE value which would apply
for inhomogeneous construction.
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Table 5 — CLEARANCES for circuits derived from MAINS CIRCUITS

WORKING CLEARANCE
VOLTAGE
MAINS voltage MAINS voltage MAINS voltage MAINS voltage
AC <100 V >100 V=150 vV >150 V < 300 V >300 V £ 600 V
r.m.s.
ord.c. RATED impulse RATED impulse RATED impulse RATED impulse
voltage voltage voltage voltage
500 V 800 V 1500V 2500V
Vv mm mm mm mm
50 0,05 0,12 0,53 1,51
100 0,07 0,13 0,61
150 0,10 0,16 0,69
300 0,24 0,39 0,94
600 0,79 1,01 1,61

1000 1,66 1,92
1250 2,23 2,50
1600 3,08 3,39
2 000 4,17 4,49

6,02
8,

6.7.3.2 CLEARANCE values where table 5 does not apply and for circuits
in measurement category |

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are determined from the
following formula:
CLEARANCE = D; + F (D, — D)
where
D, and D, are CLEARANCES taken from table 6;

D, is the CLEARANCE that would be applicable to the maximum voltage U, if it
consisted only of a 1,2 x 50 us impulse;
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D, is the CLEARANCE that would be applicable to the maximum voltage U, if it
consisted only of the peak WORKING VOLTAGE U,, without any transient
overvoltage;

The maximum voltage (U,,) is the maximum peak WORKING VOLTAGE U, plus the
maximum transient overvoltage U,;

F is a factor, determined from one of the equations:
F=(1,25U,/U,)-025if0,2< U, /U, <1
F=0if y,/U,<0,2

CLEARANCES for REINFORCED INSULATION are calculated using the same formula, but using the
values of D; and D, specified in table 6 for a voltage 1,6 times the actual WORKING VOLTAGE.

NOTE The following are two examples.

a) CLEARANCE for REINFORCED INSULATION for a peak WORKING VOLTAGE of 3 500 transient

overvoltage of 4 500 V.

Uy = U, + U, = (3500 + 4 500) V = 8 000 V
F=(,25 U,/Uy,) - 0,25 = (1,25 x 3 500/8 000) — 0,25 = 0,347
D, =16,7 mm; D, = 29,5 mm (values for 8 000 x 1,6 =12 800 V)
CLEARANCE = D; + F (D, — D;) = 16,7 + 0,347 (29,5 - 16,7) =

b) CLEARANCE for BASIC INSULATION for a secondary peak wdg
voltage of 230 V a.c, but with overvoltage controlled within t

Uy = U, + U; = (400 + 2 100) = 2 500 V
(UnlUy) <0,2,50 F=0
CLEARANCE = D; = 1,45 mm.

O

derived from a primary
fium of 2 100 V.
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Table 6 — CLEARANCE values for the calculation of 6.7.3.2

. CLEARANCE . CLEARANCE
Un Un

D, D, Dy D,
\Y mm mm \Y mm mm
14,1 to 266 0,010 6,05
283 0,010 7,29
330 0,010 10,1
354 0,013 10,8
453 0,027 13,1
500 0,036 15,2
566 0,052 7,2

707 0,081 22
800 0,099 9,5
891 0,12 38,5
1130 0,19 51,2
1410 0,38 66,7
1500 0,45 86,7
1770 0,75 116
2 260 1,25 150
2 500 1,45 195
2 830 1,74 255
3 540 2,4 290

NOTE 1 Interpolation of CLEA NCNS allow \g)\/
NOTE 2 Minimum CLEARANC f LLUTION \\g mm, for POLLUTION DEGREE 3 is 0,8 mm.
6.7.3.3 CREEPAG lue
Table 7 gives STANCES related to the WORKING VOLTAGE.
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