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Basic Electrotechnical Standards Sectional Committee, ETD 01

NATIONAL FOREWORD

This Indian Standard which is identical with IEC 60529: 2001 'Degrees of protection provided by enclosures
(IP code)' issued by the International Electrotechnical Commission (IEC) was adopted by the Bureau of
Indian Standards on the recommendation of the Basic Electrotechnical Standards Sectional Committee and
approval of Electrotechnical Division Council.

This standard is a cosolidation version (Ed 2.1 published in 2001) based on originally published in 1989 along
with its Amendment NO.1 published in 1999. A vertical line in the margin shows where the base publication
has been modified by' Amendment NO.1.

This standard supersedes IS 12063 : 1987 'Classification of degrees of protection provided by enclosures of
electrical equipment'.

Annexes A and B are for information only.

The text of iEC Standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is
particuiarly drawn to the following :

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as
'Indian Standard'.

b) Comma (,) has been used as a decimal marker in the International Standard while in Indian Standards,
the current practice is to use a point (.) as the decimal marker.

In this adopted standard, references appear to certain International Standards for which Indian Standards
also exist. The corresponding Indian Standards, which are to be substituted in their respective places are
listed below along with their degree of equivalence for the editions indicated:

International Standard

IEC 60068-1 : 1988 Environmental
testing - Part 1: General and
guidance

IEC 60068-2-68 : 1994 Environmental
testing - Part 2: Test L: Dust and
sand

IEC 60071-2 : 1996 Insulation
coordination - Part 2: Application
guide

Corresponding Indian Standard

IS 9000 (Part 1) : 1988 Basic
environmental testing procedures for
electronic and electrical Items:
Part 1 General (first revision)

IS 9000 (Part 12): 1981 Basic
environmental testing procedures for
electronic and electrical items: Part 12
Dust test

IS 3716 : 1978 Application guide for
insulation coordination (first revision)

Degree of Equivalence

Technically Equivalent

do

do

The technical committee has reviewed the provisions of the following International Standards referred in this
adopted standard and has decided that they are acceptable for use in conjunction with this standard:

International Standard

IEC 60050-195: 1998

Title

International Electrotechnical Vocabulary (lEV) - Part 195: Earthing and
protection against electric shock

(Continued on third cover)"

 



Indian Standard

DEGREES OF PROTIECT~ON PROV~D!ED BY,
ENCLOSURES OP CODE)

i Scope and object

This ~tandard. applies ~o the classification of degrees of protection provided by enclosures for
electrical equlpment with a rated voltage not exceeding 72,5 kV.

The object of this standard is to give:

a) Definitions for degrees of protection provided by enclosu res of electrical equipment as
regards:

1) protection of persons against access to hazardous parts inside the enclosure;

2) protection of the equipment inside the enclosure against ingress of solid foreign
objects;

3) protection of the equiprnent inside the enclosure against harmful effects due to the
ingress of water.

b) Designations for these degrees of protection.

c) Requirements for each designation.

d) Tests to be.performed to verify that the enclosure meets the requirements of this standard.

It will remain the responsibility of individual technical committees to decide on the extent and
manner in which, the classification is used in their standards and to define "enclosure" as it
applies to their equipment. However, it is recommended that for a- given classification the
tests do not differ from those specified in this standard. If necessary, complementary
requirements may be included in the relevant product standard. A guide for the details to be
specified in relevant pro~uct standards is given in annex B.

For a particular type of equipment, a technical committee may specify different requirements
provided that at least the same level of safety is ensured.

This standard ' deals only with enclosures that are in all other respects suitable for their
intended use as specIfied in the relevant product standard and which from the point of view of
materials and workmanship ensure that the claimed degrees of protection are maintained
under the normal conditions of use.

This standard is also applicab!e to empty enclosures provided that the general test
requirements are met and that the selected degree of protection is suitable for the type of
equipment to be protected.

Measures to protect both the enclosure and the equipment inside the enclosure against
external influences or conditions such as

- mechanical impacts
- corrosion ,

corrosive solvents (for example, cutting ~iquids)

- fungus
- vermin
- solar radiation

icing
moisture (for example, produced by. condensation)

- explosive atmospheres
and the protection against contact with hazardous rnovlnq parts external to the enclosure
(such as fans), are ,m atte r~ for the relevant product standard to be protected.. .
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. t I to the enclosure and not attached to 11 and obstacles which have beenBarners ex erna ' . f
provided solely for the. safety of personnel are not conslde~ed as a part 0 the enclosure and
are not dealt with in this standard.

2 Normative references

The following normative.documents contain provisions which, through reference in this text,
constitute provisions of this lnternatlonal Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below . For undated
references, the latest edit ion of the normative document referr.ed to applies . Members of lEG
and ISO maintain registers of currently valid International Standards.

lEG 60050-195: 1998, International Electrotechnical Vocabulary (lEV) - Part 195: Earthing and
protection again,st electric shock

lEG 60050(826):1982, International Electrotecnnice! Vocabulary (lEV) - Chapter 826: Electrical
installations of buildings

lEG 600~8-1 :1988, Environmental testing - Part 1: General and quidence

lEG 60068-2-68: 1994, Environmental testing - Part 2: Tests - Test L: Dust.and sand

lEG 60071 -2:1996 , Insulation co-ordination - Part 2: Application gUide

3 Definitions

For the purpose of this standard, the following definitions apply:

3.1
enclosure
a part providing protection of equipment against certain external influences and, in any
direction, protection against direct contact [lEV 826-03-12]*.

NOTE This definition taken from the existing International Electrotechnical Vocabulary (lEV) needs the following
explanations under the scope of this standard: ,

1) Enclosures provide protection of persons or livestock against access to hazardous parts.

2) Barriers, shapes of openings or any other means - whether attached to the enclosure or formed by the
enclosed equipment - suitable to prevent or limit tne penetration of the specified test probes are considered
as a part of the enclosure, except when they can be removed without the use of a key or tool.

'.

3.2
direct contact
contact of persons or livestock with live parts [lEV 826-03-05]

NOTE This lEV definition is given for information. In this standard "direct contact" is repla.ced by "access to
hazardous parts ".

• lac 60050(826).
2
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3.3
degree of protection
~he extent of ~rotect~on pr~vided by an enc~osu~e against access to hazardous parts, against.
mqress of solid foreign objects and/or against mgress of water and verified by standardized
test methods

3.4
IP Code
a coding system to indicate the degrees of protection provided by an enclosure against
access to hazardous parts, ingress of solid foreign objects, ingress of water and to give
additional information in connection with such protection

3.5
hazardous part
a part that is hazardous to approach or touch

3.5.1
nazarecus live part
a live part which, under certain conditions of external influences, can give an electric shock
(see IEC 60050-195, 195-06-05)

3.5.2
hazardous mechanical part ,
a moving part, other than a smooth rotating shaft, that is hazardous to touch

3.6
protection provided by an enclosure against access to hazardous parts
the protection of-persons against

- contact with hazardous low-voltage live parts

- contact with hazardous mechanical parts

_ approach to hazardous high-voltage live parts below adequate clearance inside an enclosure

NOTE This protection may be provided

. - by means of the enclosure itself,

~ by,means of barriers as part of the enclosure or distances inside the enclosure.

3.7
adequate clearance for protection against access to hazardous parts "
a distance to prevent.contact or approach of an access probe to a hazardous part

3.8
access probe .
a test probe simulating in a conventional manner a part of a person or a tool, or the like, held
by a person to verify adequate clearance from hazardous parts

3.9
object probe
a test probe simulating a solid ~oreign object to verify the possibility of ingress into an
enclosure .

3.10
opening '. .
a gap or aperture i,n an enclosure which exists or may be formed by the application
of a test probe at the specified force

3

 



IS/~EC 60529: 2001

4 Designations

The degree of protection provided by a,n enclosure is indicated by the IP Code in the following
way:

4.1 Arrangement of the IP Code

Code-letters
(International Protection)

IP 2 C H

'.

"

"

First characteristic numeral ----'

(numerals a to' 6, or letter X)

Second characteristic numeral '--__.....

'(numerals a to 8, or letter X)

Addltlonal letterIoptlcnal) --------------------.....
(letters A, B, C, D)

Supplementary letter (optional)------~--~----------~----'
(letters H, M, S, W)

Where a characteristic numeral is not required to be specified, it shall be replaced by the
letter "X" ("XX" if both numerals are omitted).

Additional letters and/or supplementary letters may be omitted without replacement..

Where more than one supplementary letter is used, the alphabetic sequence shall apply,

If an enclosure provides different degrees of protection for different intended mounting
arrangements, the relevant degrees of protection shall be indicated by the manufacturer in the
instructions related to the respective mounting arrangements.

Details for the marking of an enclosure are given in clause 10.
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isnec 60529: 2001

4.2 Elements of the !P Code and their meanings

A brief description of the IP Code elements is given in the following chart. Full details .are
specified in the clauses indicated in the last column.

Numerals Meaning for the protection of Meaning for the
or letters equipment protection of Ref.

persons

IP I I I [ I I
Against ingress of solid fore ign I Against access to CI. 5
objects hazardous parts

with
0 (non-protected) (non-protected)
1 ~ 50 mm diameter back of hand
2 ~ 12,5 mm diameter ,.finger
3 ~ 2,5 mm diameter tool
4 ~ 1,0 mm diameter wire
5 dust-protected wire
6 dust-tight wire

Against ingress of water CI. 6
with harmful effects

0 (non -protected)
1 vertically dripping
2 dripping (15° tilted)
3 spraying
4 splashing
5 jetting
6 powerful jetting
7 temporary immersion
8 continuous immersion

c,
oaz
(jj
iii...
N

I

Element

Code letters

I
First
characteristic
numeral

/

Second
characteristic
numeral

.

I
Additional
letter (optional)

I
Supplementary
letter (optional)

A
B
C
D

H
M
S
W

I Supplementary information
specific to:
High voltage apparatus
Motion during water test
Stationary during water test
Weather conditions

5

Against access to
hazardous parts
with:
back of hand
finger
tool

.' wire

CI.7

CI. 8

 



isnec 6C529: 2001

4.3 Examples for the use of letters in ~he IP Code

The following examples are to explain the use and arrangement of letters in the IP Code.

For more comprehensive examples see clause 9.

IP44 no letters, no options;

IPX5 omitting first characteristic numeral:

IP2X - omitting second characteristic numeral;

IP20C - using additional letter;

IPXXC omitting both characteristfc numerals, using additional letter;

lPX 1C omitting first characteristic numeral , using additional letter;

IP3XD - omitting second characteristic numeral. using additional letter;

IP23S - using supplementary letter;

IP21CM - using additional letter and supplementary letter;

IPX511PX7 - giving two different. degrees of protection by an enclosure against both water
jets and temporary immersion for "versatile" application .

5 Degrees of protection against access to hazardous parts and against
solid foreign objects indicated by the first characteristic numeral

The designation with a first characteristic numeral implies that conditions stated in both 5.1
and 5.2 are., met.

The first characteristic numeral indicates that:

- the enclosure provides protection of persons against access to hazardous parts by
preventing or limiting the ingress of a part of the human. body or an object held by a
person;

and simultaneously

- the enclosure provides protection of equ ipment against the ingress of solid foreign objects.

An enclosure shall only be designated with a stated degree of protection indicated by the first
characteristic numeral if it also complies with all lower degrees of protection.

However, the tests establishing compliance with anyone of the lower degrees of protection
need not necessarily be carried out provided that these tests would obviously be met if
applied .

5..1 Protection against access to hazardous parts
\

T~ble 1 gives brief descriptions and definitions for the degrees of protection against access to
hazardous parts.

D~grees of protection listed in this table shall be specified only by the first characteristic
numeral and not by reference to the brief description or definition.

To .cornpty with the cond itions of the first characteristic numeral. adequate clearance shall be
ke9t between the access probe and hazardous parts .

i
The. tests are specified in clause 12.
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Table 1 - Degrees of protection against access to hazardous parts indicated
roy the first characteristic numeral

First 'Jegree of protection Test
characterlstlc

Brief description Definition
conditions,

numeral see

0 Non-protected - -
1 Protected against access to The access probe, sphere of 50 mm 0, 12.2

hazardous parts with the shall have adequate .clearance from
back of a hand hazardous parts

2 Protected against access to The jointed test finger of 12 mm 0, 12.2
hazardous parts with a finger 8Q mm length, shall have adequate

clearance form hazardous parts

3 Protected against access to The access probe of 2,5 mm 0 shall 12.2
hazardous parts with a tool not penetrate

.~

4 Protected against access to The access probe of 1,0 mm 0 shall I 12.2
hazardous parts with a wire not penetrate I

---.- ------ f-- 12.25 Protected against access to The access probe of 1,0 mm 0 shall
hazardous parts with a wire not penetrate

.- i---

6 Protected against access to The access probe of 1,0 mm 0 shall 12.2
hazardous parts with a wire not penetrate

-'---

NOTE In. the case of the first characteristic numerals 3, 4, 5 and 6, protection against access to
hazardous parts is satisfied if adequate clearance is kept. The adequate clearance should be specified by
the relevant product committee in accordance with 12.3.

Due to the simultaneous requirement specified in table 2, the definition "shall not penetrate" is given in
table 1.

5.2 'Protection against solid foreign objects

Table 2 gives brief descriptions and the definitions for the degrees of protection against the
penetration of solid foreign objects including dust.

Degrees of protection listed in this table shall only be specified by the first characteristic
numeral and not by reference to the brief description or definition.

The protection against the ingress' of solid foreign objects implies that the object probes up
to numeral 2 in table 2 shall not fully penetrate the enclosure. This means that the full
diameter of the sphere shall not pass through an opening. in the enclosure. Object probes for
numerals 3 and 4 shall not penetrate the enclosure at all.

Dust-protected enclosures to numeral 5 allow a limited quantity of dust to penetrate under
certain conditions.

Dust-tight enclosures to numeral 6 do not allow any dust to penetrate.

NOTE Enclosures assigned a first characteristic numeral of 1 to 4 generally exclude both regularly and irregularly
shaped solid foreign objects provided that three mutually perpendicular dimensions of the object exceed the
appropriate figure in column 3 of table 2.

The tests are specified in clause 13.

7

 



nslt!EC 50529: 2001

Table 2 - Degrees of protection against. s~iid foreign,objects indicated
by the first characteristic numeral

---------------.-------,- Test I
First Degree of protection

------, condlttons,
characteristic

Brief description Definition seenumeral --f------

- -0 Non-protected
-

13.21 Protected against solid foreign The object probe, sphere of 50 mm 0,
objects of 50 mm °and shall not fully penetrate 1)
greater _. -----1---

~-

Protected against solid foreign The object probe. sphere of 12,5 mm 0, 13.22
objects of 12.5 mm 0 and shalt not fully penetrate 1)
greater

1---
Protected against solid foreign The object probe. sphere of 2,5.. 13.23
objects of 2,5 mm 0 and shall not penetrate at all 1)
greater

- -

4 Protected against solid foreign The object probe of 1,0 mm 0, shall not 13.2
.. objects of 1,0 mm °and penetrate at all 1)

greater
..1---- ..

Ingress of dust is not total.y prevented, 13.45 Dust-protected
but dust shall not penetrate in a quantity 13.5
to interfere with satisfactory operation of

• the apparatus or to impair safety

6 Dust-tight No ingress of dust 13.4 and
13.6

~-~ .. - - '- ---~ --~-

1) The full diameter of the object probe shall not pass through an opening of the enclosure.

6 Degrees of protectlon against ingress of water indicated 'by the second
characteristic numeral

The second characteristic numeral indicates the degree of protection provided by enclosures
with respect to harmful effects on the equipment due to the ingress of water.

The tests for the second characteristic numeral are carried out with fresh water. The actual
protection may not be satisfactory if cleaning operations with high pressure and/or solvents
are used.

Table 3 gives brief descriptions and definitions of the protection for the degrees represented
by the- second characteristic numeral.

Degrees of protection listed in this table shall be specified only by the second. characteristic
numeral and not by reference' to the brief description or definition.

The tests are specified in clause 14.

Up to and including second characteristic numeral 6, the designation implies compliance also
with the requirements for all lower characteristic numerals. However; the tests establishing
compliance with anyone of the lower degrees of protection need not necessarily be carried
out provided that these tests obviously would be met if applied.

An enclosure designated with second characteristic numeral 7 or 8, only is considered
unsuitable for exposure to water jets (designated by second characteristic numeral 5 or 6) and
need not comply with requirernents for numeral 5 or 6 unless it is dual coded as follows:

8

 



Enclosure passes test for:
I Designation . Range

uous and of

ristic
marking application

,
--

IPX511PX7 Versatile

IPX611PX7 Versatile

IPX511PX8 Versatile

IPX6/1PX8 Versatile

J IPX7 Restricted

IPX8 Restricted
- ,

7

7

8

8

7

8

temporary/contin
lmrnerslcn

second characte
numeral

5

6

5

6

water jets
second characteristic

numeral

Enclosures for "versatile" application indicated in the last column shall meet requirements for
exposure to both water jets and temporary or continuous immersion.

Enclosures for "restricted" appllcation indicated in the last column are considered .sultable
only for temporary or continuous immersion and unsuitable for exposure to water jets.

Table 3 - Degrees of protection against water indicated
by the second characteristic numeral

...
N

I

First Degree of protection Test
characteristic

Brief description Definition
conditions,

numeral see

0 Non-protected - -
1 Protected against vertically Vertically falling drops shall have no' 14.2.1

falling water drops harmful effects

2 Protected against vertically Vertically falling drops shall have no 14.2.2
falling water drops when harmful effects when the enclosure is

I
enclosure tilted up to 15° tilted at any angle up to 15" on either

side of the vertical
-

3 Protected against spraying Water sprayed at an angle up to 60° on 14.2.3
water either side of the vertical shall have no

harmful effects
- ------..

4 Protected against splashing Water splashed against the enclosure 14.2.4
water from any direction snal! have no harmful

effects

5. Protected against water jets Water projected in jets against the 14.2.5
. enclosure from any direction shall haveIProtected aqainst POW,,'"'

no harmful effects
f----

6 Water projected in powerful jets against 14.2.6
water jets the enclosure from any direction shall

have no harmful effects

7 Protected against the effects Ingress of water in quantities causing 14.2.7
of temporary immersion in harmful effects shall not be possible
water when the enclosure is temporarily

immersed in water under standardized
- conditions of pressure 'and time

8 Protected against the effects Ingress. of water in quantities causing 14.2.8
of continuous immersion in harmful effects shall not be possible
water when the enclosure is continuously

immersed in water under conditions
which shall be agreed between
manufacturer and user but which are
more severe than for numeral 7

9
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~S/!EC 60529: 2001

1 Degrees of protection against access to hazardous parts indicated
by the additional letter

The additional letter indicates the degree of protection of persons against access to

hazardous parts.

Additional letters are only used

if the actual protection against access to hazardous parts is higher than that indicated by
the first characteristic numeral
or if only the protection against access to hazardous parts is indicated, the first
characteristic numeral being then replaced by an X.

F'or example, such higher protection may be provided by barriers, suitable shape of openings
or distances inside the enclosure.

Table 4 gives access probes considered by convention as representative of parts of the
human body or objects held by a person and the definitions for the degrees of protection
against access to hazardous parts, indicated by additional letters.

An enclosure shall only be designated with a stated degree of protection indicated by the
additional letter if the enclosure also complies with all lower degrees of protection. However,
the tests 'establishing compliance with anyone of the lower degr,ees of protection need not
necessarily be carried out provided that these tests obviously would be met if applied.

The tests are specified in clause 15.

See annex A for examples of the IP coding.

Table 4 - Degrees of protection against access to hazardous parts indicated
by the additional letter

Additional Degree of protection , Test
letter fnditions,

Brief description Definition _.. see

A Protected against access The access probe sphere of 50 mm 0 15.2
with the back 0' the hand -f'halt h." adeq"~"clearance from '

hazardous parts_. -

B P~otect~d against access The jointed test finger of 12 mm 0, 15.2
with a fmger 80 mm length, shall have adequate

clearance form hazardous parts

C Protected against access The access probe of 2,5 mm 0, 15.2
with a tool 100 mm length, shall have adequate

clearance from hazardous parts

D Protected against access The access probe of 1,0 mm 0, 15.2
with a wire 100 mm length, shall have adequate

clearance from hazardous parts

10..

 



8 Supplementary letters

In the relevant product standard, supplementary information may, be indicated by a
supplementary letter following the second characteristic numeral or the additional letter.

Such exceptional cases shall conform with the requirements of this. basic safety standard and
the product standard shall state clearly the additional procedure to be carried out during tests'
for such a classification.

The letters listed below have already been designated and have the si9r:Jificance as stated:

Letter Significance

H High-voltage apparatus

M Tested for harmful effects due to the ingress of water when
the movable parts of the equipment (for example, the rotor
of a rotating machine) are in motion

S Tested for harmful effects due to tnelnqress of water when
the movable parts of the equipment (for example, the rotor
of a rotating machine)' are ,stationary

W Suitable for use under speCified weather conditions and
prov.ided with additional protective features or processes

>,

NOTE In the first edition of lEe 60529 the letter "W" with the same meaning was placed immediately after the
code letters "IP",

Other fetters may be used in product standards:

The absence of the letters Sand M implies that the degree of protection does not depend on
whether parts of the equipment are in motion or not. This may necessitate tests being done
under both conditions. However, the test establishing compliance with one of these conditions
is generally sufficient, provided that the test in the other condition obviously would be met if
applied.

9 Examples of designations with the·110 Code

9.1 IP Code not using optional letters:

IP 4

Code letters,_~ __

3

1st characteristic numeral _~_~ ~ ......I
2nd characteristic numeral~ ---'

However, in order to avoid any duplicate of supplementary letters the Secretariat of technical committee 70
should be consulted before any new letter is introduced by another technical committee.

11

 



An enclosure with this designation (IP Code)

(3) _ protects persons, handling tools having. a diameter of 2,5 mm and greater, against
access to hazardous parts;

-r- protects the equipment inside the enclosure against ingress of solid foreign objects
havlnq a diameter of 2,5 mm and greater;

(4) _ protects the equipment inside the enclo~ure. against harmful effects due to water
splashed against the enclosure from any direction.

9.2 IP Code using optional letters:

IP 2 3 C S

~ICode letters; ~_~~ _

1st characteristic numeral --------------

2nd characteristic numeral-=--~-~-----~--_-d

Additionalletter ~__~____l

Supplementary letter ~__.....:._~~ ~ ~~~____'

An enclosure with this designation (IP Code)

(2) -- protects persons against access to hazardous parts with fingers;

- protects the equipment inside the enclosure against ingress of solld foreign objects
having a diameter of 12,5 mm and greater;

(3) - protects the equipment inside the enclosure against the harmful effects.due to water
sprayed against the enclosure;

(C) - protects persons handling tools having a diameter of 2,5 mm and greater and a length
not exceeding 100 mm against access to hazardous parts (the tool may penetrate the
enclosure up to its full length);

(S) - is tested for protection against harmful effects due to the ingress of water when all the
parts of the equipment are stationary.

10 Marking

The requirements for marking shall be specified in the relevant product standard.

Whf~re appropriate, such a standard should also specify the method of marking which is to be
used when '.

- one part of an enclosure has a different degree of protection to that of another part of the
same enclosure;

- the mounting position has an influence on the degree of protection;

~ the maximum immersion depth and time are indicated.

12

 



11 General reqiJiremen~s for tests

11.1 Atrnospnene conditions for water or dust tests

Unless otherwise speclfled in the relevant product standard, the tests should be carried out
under the standard atmospheric conditions described in IEC 60068-1.

The recommended atmospheric conditions during the tests are as follows:

Temperature range:

Relative humidity:

Air pressure:

11.2 'Test samples

The tests specified in this standard are type tests.

15°C to 35 °C

25 % to 75 %

86 kPa to 106 kPa
(860 mbar to 1 060 mbar).

...
N

I

Unless otherwise specified in a relevant product standard, the test samples for each test shall
be in a clean and new condition, with all parts in place and mounted in the manner stated by
the manufacturer.

. ,

If it is impracticable to test the complete equipment, representative parts or smaller equipment
having the same full-scale design details shall be tested. '

The relevant product standard shall specify details such as:

the number of samples to be tested;

conditions for mountlng, assembling and positioning of the samples, for example by the
use of an artificial surface (ceiling, floor or wall);

NOTE This also applies to equipment intended to be united with other relevant equipment, for example,
components which can be used either alone or in an assembly;

- the pre-conditioning, if any, which is to be used;

whether to be tested energized or not;

whether to be tested with its parts in motion or not.

in the absence of such specification, the manufacturer's instructions shall apply.

11.3 Application of test requirements and interpretation ottest results

The application of the general requirements for tests and the acceptance conditions for
equipment containing drain-holes or ventilation openings is the responsibility of the relevant
technical committee.

In the absence of such specification the requirement of ,this standard shall apply.

The interpretation of test results is the responsibility of the relevant technical committee. In
the absence of a specification the acceptance conditions of this standard shall at least apply.

11.4 Combination of test cendttlcns for the first characteristic numeral

Designation with a first characteristic numeral implies that all test conditions are met for this
numeral:

13
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Table 5 - Test conditions for degrees of protection indicated
by the first characteristic numeral

Ir First Test for protection against
characteristic

solld foreign objects

~ nu~""
access to hazardous parts

No test required No test required

The sphere of 50 mm 0 shall not fully penetrate and adequate clearance shall be kept

2 The jointed test finger may penetrate The sphere of 12,5 mm 0 shall not fully
up to its 80 mm length, but adequate penetrate .
clearance shall be kept

3 The test rod of 2,5 mm 0 shall not penetrate and adequate clearance shall be kept

4 The test wire of 1,0 mm 0 shall not penetrate and adequate clearance shall be kept

5 The test wire of 1,0 mm 0 shall not IDust-protected as specified in table 2
penetrate and adequate clearance
shall be kept I

6 The test wire of 1,0 mm 0 shall not Dust-tight as specified in table- 2
penetrate and adequate clearance
shall be kept
-- -

In the case ofthe first characteristic numerals 1 and 2, "not fUlly penetrate" means that the full diameter
of the sphere shall not pass through an opening of the enclosure.

I

11.5 Empty enclosures

If the enclosure is tested without equipment inside, detailed requirements shall be indicated
by the enclosure manufacturer in his instructions for the arrangement and spacing of
hazardous parts or parts which might be affected by the penetration of foreign objects
or water.

The manufacturer of the final assembly shall ensure that after the electrical equipment is
enclosed the enclosure meets the declared degree of protection of the final product,

12 Tests for protection against acces~ to hazardous parts lndleated
by the first characteristic numeral .

12.1 Access probes

Access probes to test the protection of persons against access to hazardous parts are given
in table 6.

12.2 Test cond itions

The access probe is pushed against or (in case of the test for first characteristic numeral 2)
inserted through any openings of the enclosure with the force specified in table 6.

For tests on low-voltage equipment, a low-voltaqe supply (of not less than 40 V and not more
than 50 V) in series with a suitable lamp should be connected between the probe and the
hazardous parts inside the enclosure. Hazardous live parts covered only with varn ish or paint,
or protected by oxidation or by a similar process, are covered by a metal foil electrically
connected to those parts which are normally live in operation . .

The signal-circuit method should also be applied to the hazardous moving parts of high­
voltage equipment.

Internal moving parts may be operated slowly, where this is possible.
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Table 6 - Access probes for the tests for pro.tection of persons
against access to hazardous parts .

First Addit.
numeral letter

Access probe Test force

A Sphere 50 mm diameter

4
t->- Approx. 100 I-=r

50,N ± 10 %

I

~~VI,'}~+---{=--~~~-~.j-""""
-t---~~----~- ~'T

~ / / --...~i\~_---l.
Handle Guard I \

(Insulating material! Rigid test sphere
(Metal)

III

~o
+
o
It'l

!!!
II>s:
Co

(f)

2 B Jointed test finger

• Stop face
f-=-- (0 50 x 20)

10N±10%

See figure 1
for full
dimensions

\ /

,n",.1.. material

"
Jo,nZ test flng..

'(Metal)

~---aO----c=-I

3 c Test rod 2,5 mm diameter, 100 mm long 3 N ± 10 %

100:l:0.2--~

o...

IIIo
do
+
In
N
IS}

\
Handle

(Insulating material)

\
Rigidtest rod

(Metal)
Edgesfr~e from burrs

Test wire 1,0 mm diameter, 100 mm long

Sphere35 :!: 0.2

4, 5, 6 o

1-0--- Approx. 100 ---<:::>I 1-=:r---100 :l: 0.2--e::'"i
IIIo
do
+....

1 N ± 10 %

Edgosfree from bU,rrs

\
Rigid test wire

(Metal)

Stop face
(Insulating material)

.-1-.

\
Handle

(Insulating material)

15
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12.3 Acceptance conditions

The protection is satisfactory if .adequate clearance is kept between the access probe and
hazardous parts.

For the test of first characteristic numeral 1, the access probe 50 mm diameter shall not
completely pass through the opening.

For the test of first characteristic numeral 2, the jointed test finger may penetrate to its 80 mm
length, but the stop face (0 50 mm x 20 mm) shall not pass through the opening. Starting
from the straight position. both joints of the test finger shall be successively bent through an
angle of up to 90° with respect to the axis of the adjoining section of the finger and shall be

. placed in every possible position.

See annex A tor further clarification.

Adequate clearance means:

12.3.1 . For low-voltage equipment (rated voltages not exceeding 1 000 Va.c.
, and 1 500 V d.c.)

The access probe shall not touch hazardous live parts .

If adequate clearance is verified by a signal circuit between the probe and hazardous parts,
the lamp shall not light.

NOTE The attention of relevant technical committees is drawn to the fact that in some types of electrical
equipment the maximum voltage produced internally (r.m .s. value or d.c, value of the working voltage) is higher
than the rated voltage of the equipment. This ' maximum voltage should be considered when the dielectric test
voltage and the adequate clearance are determined.

12.3.2 For high-voltage equipment (rated voltages exceeding 1 000 V a.c.
and 1 500 V d.c .):

When the access probe is placed in the most unfavourable position(s), the equipment shall be
capable of withstanding the dielectric tests as specified in the relevant product standard
applicable to the equipment.

Verification may be made either by dielectric test or by inspection of the specified clearance
dimension in air which would ensure that the tests would be satisfactory under the most
unfavourable electric field configuration (see lEG 60071-2). .

In the case where an enclosure includes sections at different voltage levels the appropriate
acceptance conditions for adequate clearance shall be applied for each section.

NOTE The attention of relevant technical committees is drawn to the fact that in some types of electrical
equipmen t the maximum voltage produced internally (r.m.s. value or o,c. value of the working voltage) is higher
than the rated voltage of the equlprnent. .This maximum voltage should be considered when the dielectric test
voltage and the adequate clearance are determined.

12.3.3 For equipment with hazardous mechar.ical parts:

.The access probe shall not touch hazardous mechanical parts.

If adequate clearance is verified by a signal circuit between the 'probe and hazardous parts,
the lamp shall not light. .
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13 Tests for protection against solid foreign objects indicated
by UU~ first characteristic numeral

~3.1 Tes~ means

Test means and the main test conditions are given in table 7.

Table 7 - Test means for the tests for protection against solid foreign objects

first Test means Tastforce Test
character- (object probes and dust chamber) conditions,

Istlc numeral see
-

0 No test required - -
1 Rigid sphere without handle or guard 50 N ± 10 % 13.2

50~·05 mm diameter

2 Rigid sphere without handle or guard 30 N ± 10 % 13.2

12,5+g·2 mm diameter
-- _ .

3 Rigid steel rod 2.5~·05 mm diameter 3 N ± 10 % 13.2 '

with edges free from burrs
-

4 Rigid steel rod 1.0+g·05 mm diameter
1 N ± 10 % 13.2

with edges free from burrs

5 Dust chamber figure 2, with or without 13.4 + 13.5
.'-. underpressure

6 Dust chamber figure 2, with under- - 13.4 + 13 .6
pressure

13.2 Test conditions for first characteristic.numerals 1, 2, 3, 4

The object probe is pushed against any openings of the enclosure with the force specified in
table 7.

13.3 Acceptance conditions for first characteristic numerals 1,2,3,4

The protection is satisfactory if the full diameter of the probe specified in table 7 does not
pass through any opening.

NOTE For the first characteristic numerals 3 and 4 the probes specified in table 7 are intended to simulate foreign
objects which may be spherical. Where an enclosure has an indirect or tortuous entry path and there is any doubt
about ingress of a spherical object capable of motion, it may be necessary to examine drawings or to provide
special access for the object probe to be applied with the specified force to the opening(s) where ingress has to be
checked.

13.4 Dust test for first characteristic numerals 5 and 6

The test is made using a dust chamber incorporating the basic principles shown In figure 2
whereby the powder circulation pump may be replaced by other means suitable to maintain
the talcum powder in suspension in a closed test chamber. The talcum powder used shall he
able to pass through a square-meshed sieve the nominal wire diameter of which is 50 urn and
the nominal width of a gap between wires 75 urn, The amount of talcum powder to be used
is 2 kg per cubic metre of the test chamber volume. It shall not have been used for more
than 20 tests.

NOTE Health and safety regulations should be observed in selecting the type of talcum powder and its use.
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Enclosures are of necessity in one of two categories:

Category 1: Enclosures where the normal working cycle of the equipment causes reductions
in air pressure with in the enclosure below that of the surrounding air. for
example, due to thermal cycling effects.

Category 2: Enclosures where no pressure difference relative to the surrounding air is
present.

Category 1 enclosures:

The -enclosure under test is supported inside the test chamber and the pressure inside the
enclosure is maintained below the surrounding atmospheric pressure by a vacuum pump . The
suction connection shall be made to a hole specially provided for this test. If not otherwise
specified in the relevant product standard ; this hole shall be in the vicinity of the vulnerable
parts.

If it is impracticable to make a special hole, the suction connection shall be made to the cable
inlet hole. If there are other holes (for example, more cable inlet holes or drain-holes) these
shall be treated as intended for normal use on site.

The object of the test is to draw into the enclosure, by means of depression, a volume of
air 80 times the volume of the sample enclosure tested without exceeding the extraction rat.e
of 60 volumes per hour. In no event shall the depression exceed 2 kPa (20 mbar) on the
manometer shown in figure 2.

If an extraction rate of 40 to 60 volumes per hour is obtained the duration of the test is 2 h.

If, with a maximum depression of 2 kPa (20 rnbar), the extraction rate is less than 40 volumes
per hour. the test is continued until 80 volumes have been drawn through, or a period of 8 h
has elapsed.

Category 2 enclosures:

The ,enclosure under test is supported in its normal operating position inside the test chamber,
but IS no~ connected to a vacuum pump. Any drain-hole normally open shall be left open for
the duration of the test. The test shall- be continued for a period of 8 h.

.Category 1 and category 2 enclosures: .

If it is impracticable to t~st the complete enclosure in the test chamber, one of the following
procedures shall be applied:

- testing of individually enclosed sections of tlie enclosure;

- testi~g .of repre~enta~i~e parts of the enclosure, comprising components such as doors,
ventllatlon openrngs, joints, shaft seals, etc., in position during test;

- testing o~ a smaller enclosure having the same full -scale design details.

In the last two cases, the volume of air to be drawn through the enclosure under test shall be
the same as for the whole enclosure in full scale .
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13.5 Special conditions for first characteristic numeral 5

13.5.1 Test conditions for first characteristic numeral 5

The enclosure shall be deemed category 1 unless the relevant product standard for the
equipment specifies that the enclosure is category 2.

13.5.2 Acceptance conditions for first characteristic numeral 5

The protection is satisfactory if, on inspection, talcum powder has not accumulated in a
quantity or location such that . as with any other kind of dust, it could interfere with the correct
operation of the equipment or impair safety. Except for special cases to be clearly specified in
the relevant product standard, no dust shall deposit where it couid lead to tracking along the
creepage distances.

13.6 Special conditions for first characterlstlc numeral 6

13.6.1 Test conditions for first characteristic numeral 6

The enclosure shall be deemed category 1, whether reductions in pressure below the
atmospheric pressure are present or not. -

13.6.2 Acceptance conditions for f irst characteristic numeral 6

The protection is satisfactory if no deposit of dust is observable inside the enclosure at the
end of the test. .

14 Tests for protection against water indicated by the second
characteristic numeral

14:1 Test means

The test means and the main test conditions are given in table 8.
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Table 8 - Test means and main test conditions
for the tests for protection against water

-~-,--

Water flow rate Duration TestSecond charac- Test means
of test conditions,teristic numeral

see

- -No test required -0

Drip box 1+0,5 mm/min 10 min 14.2.11
Figure 3 0

Enclosure on turntable

Drip box 3+0,5 mm/min 2,5 min 14.2.22
for eachFigure 3 0

Enclosure in 4 fixed positions position of tilt
of 150 tilt .-

14.2.3 a)3 Oscillating tube 0,07 "min *5 % r;;;;n
Figure 4 per hole,

Spray ± 600 from vertical, multiplied by
distance max. 200 mm number of holes

or
1 mln/rn> 14.2.3 b)Spray nozzle 10 IImin ± 5 %

Figure 5 at least 5 min
Spray ± 60 0 from vertical

4 As for numeral 3 As for numeral 3 - 14.2.4
Spray ± 180 0 from vertical

~

Water jet hose nozzle 12,5 IImin ± 5 % I 1 minIm' 14.2.5
5

Figure 6 at least 3 min
Nozzle 6,3 mm diameter,

distance 2,5 m to 3 m

6 Water jet hose nozzle 100 IImin ± 5 % 1 minIm' 14.2.6Figure 6 at least 3 min
Nozzle 12,5 mm diameter,

distance 2,5 m to 3 m-
7 Immersion tank - 30 min 14.2.7Water-level on enclosure:

0,15 m above top
1 m above bottom

8 Immersion tank - by agreement 14.2.8Water-level: by agreement

14.2 Test conditions

Test means and main test conditions are given in table 8.

Details concerning compliance of degrees of protection in particular for second
characteristic numerals 5/6 (water jets) and numerals 7/8 (immersion) - are given in clause 6.

The tests are conducted with fresh water.

Durinq the tests for IPXI to IPX6 the water temperature should not differ by more than 5 K
from the temperature of the specimen under test. If the water temperature is more than
5 K below the temperature of the specimen a pressure balance shall be provided for the
enclosure. For IPX7 details of the water temperature are given in 14.2.7.

During the test, the moisture contained inside the enclosure may partly condense. The dew
which may thus deposit shall not be mistaken for an ingress of water.

For the purpose of the tests, the surface area of the enclosure is calculated with a toleranceof 10 %.

Adequate safety precautions should .be taken when testing the equipment in the energizedcondition.
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14.2.1 Test for second charactertsue numeral 1 with the drip box

The test is made with a device which produces a uniform flow of water drops over the whole
area of the enclosure.

An example of such a device is shown in figure 3 a).

The turntable on which the enclosure is placed has a rotation speed of 1 r/min and the
eccentricity (distance between turntable axis and specimen axis) is approximately 100 mm.

The enclosure under test is placed in its normal operating position under the drip box, the
base. of which is larger than that of the enclosure. Except for enclosures designed for wall or
ceiling mounting, the support for the enclosure under test should be smaller than the base of
the enclosure.

An enclosure normally fixed to a wall or ceiling is fixed in its normal position of use to a
wooden board having dimensions which are equal to those of that surface of the enclosure
which is in contact with the wall or ceiling when the enclosure is mounted as in normal use.

The duration of test is 1C min.

NOTE When lhe base of the drip box is smaller than that of the enclosure under test, the latter may be divided
Into several sections, lhe area of each section being large enough 10-E~~i'ed-bYUledrfppin9- water . The test is
continued unlillhe whole area of the enclosure has been sprinkledTor the specified time. - - -

14.2.2 Test for second characteristic 'numeral 2 with the drip box

The dripping device is the same as specified in 14.2 .1 adjusted to provide the water flow rate
specified in table B. .

The table on which the enclosure is placed does not turn as in the case of the test for the
second characteristic numeral 1. .

The enclosure is tested for 2,5 min in each of four fixed poslttons of tilt.

These positions are 15° on either side of the vertical in two mutually pl~er.!r;J.f;:.l-lUlJ'-'UJ.i:1l-plafl8S
(see figure 3b")r.- ~- - -- -...,-- .

The total duration of the test is 10 min.

14.2.3 Test for second characteristic numeral 3 with oscillating tube or spray nozzle

The test is made using one of the two test devices described in figure 4 and in figure 5 in
accordance with the relevant product standard.

a) Conditions when using the test device as in figure 4 (oscillating tube):

The total flow rate is adjusted as specified in table 9 and is measured with a flow meter.

The oscillating tube is provided with spray holes over an arc of 60° either side of the
centre point. The support is not perforated.

The enclosure to be tested is placed at the centre point of the semicircle. The tube is
caused to oscillate through an angle of 120° , 60° on either side of the vertical, the time for
one complete oscillation (2 x 120°) being about 4 s and the test duration being 5 min .
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The enclosure is then turned through an horizontal angle of 90 0 and the test is continued
for a further 5 min.

The maximum acceptable radius of the oscillating tube is 1 600 mm.

If for certain types of apparatus it is not possible to wet all parts of the enclosure under
test•. the s~pport of ~he enclosur.e.~~eveaup or do~n. The hand-held test device as
in figure 5 (spray nozzle) shG~ltrm~ used as a preference In such cases.

b) Conditions when using the test device as in figure 5 (spray nozzle):

The counterbalanced shield is in place for this test.

The water pressure is adjusted to give the specified delivery rate. The pressure to·achieve
this delivery rate will be in the range of 50 kPa to 150 kPa. It should be kept constant
during the test.

The test duration is 1 min/m 2 of the calculated surface area of the enclosure (excluding
any mounting surface), with a minimum duration of 5 min.

14.2.4 Test for second characteristic numeral 4 with oscillating tube orr spray nozzle

The test is made using one of the two test devices described in figure 4 and in figure 5 in
accordance with the relevant product standard. .

a) Conditions when using the test device as in figure 4 (oscillating tube):

The osdiiatrrrg-iobe has spray holes over the whole 180" of "the semicircle. The total flow
• - rate is adjusted as specified in table 9- and is measured with a flow meter.

The tube is caused to oscillate through an angle of almost 360° I 180 0 on either side of the
vertical, the time for one complete oscillation (2 x 360°) being about 12 s.

The duration of the test is 10 min.

If not specified otherwise in the relevant product standard, the support for the enclosure
under test is perforated so as to avoid acting as a baffle and the enclosure is sprayed from
every direction by oscillating the tube to the ~imit of its travel in each direction.

b) Conditions when using the test device as in figure 5 (spray nozzle):

The counterbalanced shield is removed from the spray nozzle and the enclosure is
sprayed from all practicable directions.

-- lh.~ rate '?f water flow and the spraying time per unit area are as specified in 14.2.3.
. ~-== ---- - - -- - -

Table 9 - Total waterflow l1rt~ 'qy ~nder-IPX3 a-~d jPX4tesfconditions ~
Mean flow rate per hole qyl ::: 0,07 I/min

ii.be::0;.$ Degree IPX3 I Degree IP.X4

~I
Number of Total water flow , Number of I Total water flow

I open holes qy I open holes qy

~mm N1) IImin N1) i IIminI

. 200 8 0.56 -I 12 1 0.84
400 16 1,1 25 1,8
600 25 1.8 37 2.6
800 33 2.3 50 3.5

1000 41 2.9 62 4.3 .
1200 50 3.5 75 5,3
1400 58 4.1 87 6,1
1600 67 .4.7 100 7.0

~~ -

1) Depending on the actual arrangement of the hole centres at the specified distance. the numoer of open
holes N may be increased by 1.
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14.2.5 Test for second characteristic numeral 5 with the 6,3 mm nozzle

The test is made by spraying the enclosure from all practicable directions with a stream of
water from a standard test nozzle as shown in figure 6.

The conditions to be observed are as follows:

internal diameter of the nozzle: 6,3 mm;

- delivery rate: 12,5 I/min ± 5 %;

- water pressure: to be adjusted to achieve the-specified delivery rate;

- core of the sUbstc~n~ial stream: circle of approximately 40 mm -~ igjjje'(er a'rz.;.§ ~stance

from nozzle; - --- - -~ _ .

_. test duration per square metre of enclosure surface area likely to be sprayed: 1 min;

- minimum test duration: 3 min;

- distance from nozzle to enclosure surface: between 2,5 m and 3 m.

14.2.6 Test for second characteristic numeral 6 with the 12,5 mm nozzle

The test is made by spraying the enclosure from all practicable directions with a stream of
water fr.om a standard test nozzle as shown in figure 6.

The conditions to be observed are as follows:

internal diameter of the nozzle: 12,5 mm;

~ delivery rate: 100 I/min ± 5 %;

water pressure.: to be adjusted to achlevejhe specified delivery rate;

- core of the substanflal stream: circle of approximately 120 mm diameter at 2,5 m distance
from nozzle;

- test duration per square metre of enclosure surface area likely to be sprayed: 1 min;

minimum test duration: 3 min; _ ...._ ... ---"'-

distance from nozzle to enclosure surface: between 2,5 m and 3 m.

14.2.7 Test for second characteristic numeral 7: temporary immersion
between 0,15 m and 1 m

The test is made by completely immersing the enclosure in. water in its service 'position as
specified by the manufacturer so that the followinq conditions are satisfied:

a) the lowest point of enclosures with a height less than 850 mrn is located 1 000 mm below
the surface of the water;

b) the highest point of enclosures with a height equal to or greater than 850 mm is located
150 mm below the surface of the water;

c) the duration of the test is 30 min;

d) the water temperature does not differ from that of the equipment by more than 5 K.
However, a modified requirement may be specified in the relevant product standard if the
tests are to be made when the equipment is energized and/or its parts in.motion.

23

 



~S/~EC 60529: 2001 ~

14.2.8 Tast for second characteristic numeral 8: continuous immersion
subject to agreement ·

Unless there is a relevant product standard, the test conditions are subject to agreement
between manufacturer and user, but they shall be' more severe than those prescribed
in 14.2.7 and they shall take account of the condition that the enclosure' will be continuously
immersed in actual use.

14.3 Acceptance conditions

After testing in accordance with the appropriate requirements of 14.2.1 to 14.2.8 the
enclosure .sbaJLee Ins - ~tor1 for ingress of water.

- - - --- -~

It is the responsibility of the relevant technical committee to specify the amount of water which
may be allowed to enter the enclosure and the details of a dielectr!c strength test, if any.

in general, if any water has entered, it shall not:

- be sufficient to interfere with the correct operation of the equipmer.t or impair safety;

- deposit on insulation parts where it could lead.to tracking along the creepage distances;

- reach live parts or windings not designed to operate when wet;

- accumulate near the cable end or enter the cable if any.

If the enclosure is provided with drain-holes, it should be proved by inspection that any water
which enters does not accumulate and that it drains away without doing. any harm to the
equipment.

For enclosures without cram -holes, the relevant product standard shall specify the
acceptance conditions if water can accumulate to reach live parts.

15 Tests for protection against access to hazardous parts indlcated
-=-_!ULthe additinn~lle~ter--'

15.1 Access probes

Access probes to verify the protection of persons against access to hazardous parts are given
in table 6.

15'.2 Test conditions

The access probe is pushed against any openings of the enc losure with the force specified in
table 6. If it partly or fully penetrates. it is placed in every possible posltlon, but in no case
shall the stop face fully penetrate through the opening.

Internal barriers ,are considered part of the enclosure as defined in 3.1.

For tests on low-voltage equipment, a low-voltaqesuppty (of not less than 40 V and not more
than 50 V) in series with a suitable lamp should be connected between the probe and the
hazardous parts inside the enclosure. Hazardous live 'parts covered only with varnish or paint,
or protected by oxidation or by a similar process, are covered by a metal foil electrically
connected to those parts which are normally live in operation.
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The signal-circuit method should also be applied to the hazardous moving parts of hig~­

voltage equipment.

Internal moving parts may be operated slowly; where this is possible.

15.3 Acceptance conditions

The protection is satisfactory if adequate clearance is kept between the access probe and
hazardous parts. .

In the case of the test for the additional letter B, the jointed test finger may penetrate to its
80 mm length, but the stop face (0 50 rnrn x 20 mm) shall not pass through the opening.
Starting from the straight position, both joints of the test finger shall be successively bent'
through an angle of up to 90° with respect to the axis of the adjoining section of the finger and
shall be placed in every possible position.

In case of the tests for the additional letters C and 0, the access probe may penetrate to its
full length, but the stop face shall not fully penetrate through the opening. See annex A for
further clarification.

Conditions for verification of adequate clearance are identical with those given in 12.3.1,
12.3.2 and 12.3.3.

,
I
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Material : metal, except where otherwise specified

Linear dimensions in millimetres

Tolerances on dimensions without specific tolerance:

on angles: 0/-10'

on linear dimensions,
up to 25 mm: 9/-0,05
over 25 mm: ±'O,2

Both jo ints shall permit movement in the same plane and
the same direction through an angle of 90· with a. 0 to +10'
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Figure 1 - Jointed test finger
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Glass window
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I specimen I
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- Manometer

Vacuum pump
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Circulation pump or other suitable means to maintain
the talcum powder in suspension

NOTE See lEe 60068-2-·68, figure 2 valid for La2 only.

Figure 2 - Test device to verify protection against dust (dust chamber)
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Water level adjustable

100
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N

a) Second characteristic numeral 1

Test specimen

b) Second characteristic numeral 2

I 0

-+-
N

-
I 20 20

Grid pattern

Dimensions in millimetres

Figure 3 - Test device to verify protection against vertically falling water drops (drip box)
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Support

60529 e IEC:1989+A1.:1999 -69-

Counterweight

Dimensions in millimetres

NOTE The range of holes is shown as for second characteristic numeral 3 (see 14.2.3 a».

Figure 4 _ Test device to verify protection against spraying and splashing water;
secon'd.character!stic numerals 3 and 4 (oscillating tube)
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; Hose

Spraynozzle

~ Pressure gauge \ c.eck

~._~

Viewed according to arrow A (with shield removedI

Dimensions in millimetres

121 holes of 00.5;
1 hole at the centre
1 Inner circles of 12 holes at 30° pitch
4 outer circles of 24 holes at 15° pitch

Moving shield - Aluminium
Spray nozzle - Brass

Figure 5 - Hand-held device to verify protection against spraying and splashing water;
second characteristic numerals 3 and 4 (spray nozzle)
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o
o
CD

Flowmeter

4

B 13 20 5

Dimensions in millimetres

0' = 6,3 for the test of 14.2.5 (second characteristic numeral 5)

0' = 12,5 for the test of 14.2.6 (second characteristic numeral 6)

Figure 6 - Test device to verify' protection against water jets (hose nozzle)

,.
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Anne}( A
(informative)

lE}(amp~es of H~ coding for the varlficatlon of protection of lowavoltage
. equipm ent against access to hazardous parts

Two

Ref. Situation Two Additional numerals

No. numerals letter + additional
letter

m
I

-<~~h.m50

i

1 OX - OX

%

~

~
I Sphere 50._. .+

J
i

2 ·
,.

r l
1X A 1X

~

0 12 Sphere 12,5-
~ A._+--

3 r 1X A 1X
'l iJJ

I ~ . I I ~ 1
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Ref.
No.

Situation Two
numerals

Two
Additional numerals

letter + additional
letter

4

o
U>

V 1X A 1X

Sphere 12.5

5 ] 1X B 1XB

\ 15

\ ."
-,-.

6 1X -, B 1XB

r ~ 1
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Ref .
No.

I

j

Situation

Two·
Two Additional numerals

numerals letter + additional
letter

7 1X o 1XD

.--'
~', . ~

<,
> 12,5 '\

. < 20

8

\ ~
. I

E
1X 0 1XD

%' j
'\" /''-..-.J ../

,

. .-
.-._.~"--

I %
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Ref.
No.

Situation

Sphere 12.5

IS/lEe 60529: 2001

Two
Two Additional numerals

numerals letter + additional
letter

9

10

1] \
\-.-.

012

12,3
2X

2X

B

B

2X

2X

11

0 2.5

Ltl +---l"-'-~~I

N
A +----.-,IL-L-l,

, .
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Ref.
Noo

Si~uatlon

Two
Two Additional numerals

numerals letter + additional
letter

12

13

2X

3X

o

c

2)(0

3X

N

14

15

2

% 1

01
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~p Codes of examples in annex A. .

First Additional letter .
characteristic

numeral - A B ·C D

0 IPOX - - - -
(1)

1 - IP1X IP1XB .., IP1XD
(2, 3.4) (5.6) (7.8)

2 - - IP2X IP2XC IP2XD
(9. 10) (11) (12)

3 - - - IP3X IP3XD
(13) (14)

. 4 - - - - jp4X,
(15)"

NOTE The numerals in parentheses refer to the reference numbers in this annex.

'.
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Annex B
(informative)

Summary of responslbllltles of relevant technical com.mittees

The IP Code for classifying the degrees of protection provided by enclosures is intended to be
used for most types of electrical equipment.

It should not be assumed that this standard is suitable 'to cover all specific details of the
various types of equ ipment.

It is the responsibility of relevant technical committees to specify in their relevant product
standards all details concern ing the application of the IP Code to a particular type of
equ ipment.

Marking with the IP Code indicates a clalrn for compliance with all the applicabie requirements
of this standard and also with any complementary requirements specified in the appropriate
product standard.

The following list is given as a guide for the detailed information to be specified in product
standards: .

1) extent and manner to which the IP Code shal t be used (see clause 4) ;

2) definition of "enclosure" as it applies to the particular type of equipment (see clause 2);

3) the protection of both the enclosure and the equipment inside the enclosure against
external influences or conditions (see clause 2);

4) degree of protection applied to hazardous moving parts (such as fans) external to the
enclosure (see clause 2);

5) the range of application if enclosures are exposed to temporary or continuous
immersion (see clause 6);

6) the application of "additional letters" for protection against access to hazardous parts
provided by internal barriers or distances, if necessary (see clause 7);

7) supplementary information to be given by "supplementary letters", if any (see clause 8);

8) the Secretariat of TC 70 shall be consulted before any 'new supplementary letter is
introduced and ~he additional test procedure shall be stated (see clause 8);

9) details for the marking (see clause 10);

10) atmospheric conditions for testing if different from 11.1;

11) state and condition of test samples if different from the "general requirements for tests"
(see 11.2); .

12) detalls of test conditions (see 11.2) such as:

- number of samples
- mounting, assembling, posltionlnq
- pre-conditioning
- whether energized or not
- whether parts in motion or not;

13) ap~lication of the general requirements for tests and the 'acceptance conditions on
dram-holes and ventilation openings (see 11.3); ,

14) guidance for the interpretation of test results and for the acceptance conditions (see 11.3);
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15) the working voltage, if applicable (see 12.3.1·and 12.3.2);

16) the category of the enclosure, indicating whether a pressure difference due to thermal
cycling effects is present or not (see 13.4);

17) the location of the suction hole for the dust test if not in the vicinity of vulnerable parts
(see 13.4);

\

18) the quantity and location of dust deposits permitted. without affecting the safe operation
(see 13.5.2);

19) the test device for IPX3 and IPX4 tests (oscillating tube or spray nozzle) (see 14.2.3
and 14.2.4);

20) the type of support for the enclosure (if not perforated) during IPX4 test (see 14.2.4);

21) the water temperature if the equipment is energized or running during the immersion
test (see 14.2.7 d»;

22) conditions for the continuous immersion test (see 14.2.8);

23) the acceptance conditions following the water tests, in particular the amount of water
which may be allowed to enter and the details of any dielectric strength test (see 14.3);

24) the acceptance conditions if water can accumulate to reach live parts (see 14.3).
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(Continued from second cover)

International Standard Title

IEC 60050 (826) : 1982 International Electrotechnical Vocabulary (lEV) - Chapter 826: Electrical
installations of buildings

Only the English language text has been retained while adopting it in this Indian Standard, and as such the
page numbers given here are not the same as in the IEC Standard.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated expressing the result of a test, shall be rounded off in accordance with
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in
the rounded off value should be the same as that of the specified value in this standard.
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