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Fareword

This British Standard has been prepared under the direction of the General Electrotechnical Engineering Standards
Committee.

It is identical with IEC Publication 529 ‘Classification of degrees of protection provided by enclosures’ as amended by
Amendments Nos, 1 and 2. - ) _

In a few places in connection with the figures the comma has been used as a decimal marker. This has the same
significance as a full point (a full stop on the baseline) used as the decimal marker in British Standards.

Attention is drawn to the following British Standards.

BS 4999 General requirements for rotating electrical machines
Part 20 Classification of types of enclosure
BS 5420 Degrees of protection of enclosures of switchgear and controlgear for voltages up to and including

1000 V a.c. and 1200 V d.c.
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CLASSIFICATION OF DEGREES OF PROTECTION PROVIDED
BY ENCLOSURES

Introduction

This standard provides a system for classifying the degrees of protection provided by the enclosures of
electrical equipment. Whilst this system is suitable for use with most types of electrical equipment, it
should not be assumed that all the listed degrees of protection are applicable' to a particular type of
equipment. The manufacturer of the equipment should be consulted to determine the types of protection
available and the parts of the equipment to which the stated degree of protection applies.

The adoption of this classification system, wherever possible, will promote uniformity in methods of
describing the protection provided by the enclosure and of the tests to prove the various types of
protection. It should also reduce the number of types of test apparatus necessary to test a wide range of
products.

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 important that for a given classification the tests should not differ from those
specified in this standard, although additional requirements may be included if necessary. Precise details
should be given of how the test results are to be interpreted.

1. Scope

This standard provides a system for specifying the enclosures of elecirical equipment on the basis of
the degree of protection provided by the enclosure. It is applicable to enclosures where the rated voltage
of the equipment inside the enclosure does not exceed 72.5 kV.

It also specifies type tests to check the performance of the various classes of enclosure.

The type of protection covered by this system of classification is as follows:

a) Protection of persons against contact with or approach to live parts and against contact with
moving parts (other than smooth rotating shafts and the like) inside the enclosure and protection of
the equipment against ingress of solid foreign bodies.

b) Protection of the equipment inside the enclosure against harmful ingress of water.

Notes 1. — The protection of moving parts external to the enclosure, such as fans, is a matter for the relevant Technical Committee.

2.— In this standard, the tests are conducted with fresh water.

This standard deals only with enclosures that are in all other respects suitable for their intended use
and which, from the point of view of materials and workmanship, ensure that the properties dealt with
in this standard are maintained under the normal conditions of use.

The standard does not specify degrees of protection against mechanical damage of the equipment, risk
of explosions, or conditions such as moisture (produced for example by condensation), corrosive vapours,
fungus or vermin.

Fences or guards external to the enclosure which have to be provided solely for the safety of
personnel are not considered part of the enclosure and are not dealt with.
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2. Designation (classification system)

The designation to indicate the degrees of protection consists of the characteristic letters IP followed
by two numerals (the “characteristic numerals”) indicating conformity with the corditions stated in
Tables I and II respectively. The first numeral indicates the degree of protection described under item a)
above and the second numeral the degree of protection described under item b} above.

Where the mounting of the equipment has an influence on the degree of protection, this must be
indicated by the manufacturer in his instructions for mounting or the like.

2.1 Single characteristic numeral

When it is required to indicate a class of protection by only one characteristic numeral, the omitted
numeral shall be replaced by the letter X. For example IPX5 or IP2X.

2.2 Supplementary letters

 If permitted in the standard for the particular type of equipment, additional information may be
indicated by a supplementary letter following the numerals in the classification. In such cases, the

standard shall state clearly the additional procedure to be carried out during tests for such a
classification.

The absence of the letters S and M shall imply that the intended degree of protection will be provided
under all normal conditions of use. :

The letters S, M or W, which have already been used for rotating machines, shall only be used with
the following meaning:

S —Tested against harmful ingress of water when the equipment is not in operation (e.g. machine
stationary).

M — Tested against harmful ingress of water when the equipment is- in operation (i.e. in mechanical
operation).
W — (Placed immediately after the letters IP).

Equipment so designated is suitable for use under specified weather conditions and has been
provided with additional protective features or processes.

Both the specified weather conditions and the additional features or processes shall be agreed
between the manufacturer and user.

2.3 Examples of designations IP . 4 4

Characteristic letters

Ist characteristic numeral
(see Table I)

2nd characteristic numeral
(see Table 1I)

An enclosure with this designation is protected against the penetration of solid objects greater than
1.0mm and against splashing water. P 5 3 S

Characteristic letters |

Ist characteristic numeral
(see Table I)

2nd characteristic numeral
(see Table II)

Supplementary letter

An enclosure with this designation is protected against the penetration of solid objects greater than
12mm and against spraying water, the spray test being made when the equipment is not in operation.
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3.. Degrees of protection—first characteristic numeral

The first characteristic numeral indicates the degree of protection provided by the enclosure with
respect to persons, also to the equipment inside the enclosure.

Table I gives, in column 3, brief details of objects which will be “excluded” from the enclosure for each
of the degrees of protection represented by the first characteristic numeral.

The term “‘excluded’ implies that a part of the body, or a tool or a wire held by a person, either will
not enter the enclosure or, if it enters, that adequate clearance will be maintamed between it and the live
parts or dangerous moving parts (smooth rotating shafts and the like are not considered dangerous).

Column 3 of Table I also indicates the minimum size of solid foreign bodies which will be excluded.

Note. — Equipment assigned a first characteristic numeral of | to 4 will exclude ‘both regularly and irregularly shaped solid objects
provided that three mutually perpendicular dimensions of the object exceed the appropriate figure in column 3.

Compliance of an enclosure with a stated degree of protection implies that the enclosure will also
comply with all lower degrees of protection in Table I. In consequence, the tests establishing these lower
degrees of protection need not necessarily be carried out.

TaBrE 1

Degrees of protection indicated by the first characteristic numeral

First Degree of protection _ Test
character- conditions,
istic Short Definition see
numeral description (see Clause 3) Sub-clause
0 Non-protected No special protection .No tests
1 Protected against solid objects A large surface of the body, such as a hand (but no 7.1

greater than S50 mm protection against deliberate access). Solid objects exceeding

50 mm in diameter

2 Protected against solid objects Fingers or similar objects not exceeding 80 mm in length. Solid 7.2
greater than 12mm objects exceeding 12mm in diameter

3 Protected against solid objects Tools, wires, etc., of diameter or thickness greater than 2.5 mm. 7.3
greater than 2.5mm Solid objects exceeding 2.5mm in diameter

4 Protected against solid objects Wires or strips of thickness greater than 1.0mm. Solid objects 7.4
greater than 1.0 mm exceeding 1.0mm in diameter

5 Dust-protected Ingress of dust is not totally prevented but dust does not en- 7.5

ter in sufficient quantity to interfere with satisfactory operation .
of the equipment

6 Dust-tight No ingress of dust 7.6

Notes 1. — The short description given in column2 of this table should not be used to specify the form of protection. It should
only be used as a brief description.
2. — For first characteristic numerals 3 and 4, the,application of this table to equipment containing drain holes or ventilating
openings is the responsibility of the relevant Technical Committee.
3.—For first characteristic numeral 5, the application of this table to equipment containing drain holes is the responsibility

of the relevant Technical Committee.
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